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The Copper Last week we alluded to the troubles 
Market. that had come upon the French cop- 
per syndicate, and this week we may record the utter failure 
of their attempt to ‘‘corne:” the copper market. For a 
time their chance of making money seemed good, and 
many industries, including the electrical, felt the pinch of 
higher prices for an article so necessary ; but now there is 
every likelihood that rates will rule for a long time on a 
fair and normal basis. The syndicate have lost enormous 
sums of money, but they are not pitied any more than 
one pities highwaymen who calling on peaceable travelers 
to stand and deliver, are forthwith shot down. 


Mr. Leo THOSE who are concerned in the de- 

Daft. velopment of electric power in this 
country will be interested in the portrait and biographical 
sketch which we present this week of Mr. Leo Daft, a 
pioneer in this great department of electrical industry. 
While the application of electricity to the transmission of 
power has already been so enormous in America, only a 
beginning has been made, and we may well believe that 
Mr. Daft still hopes to add to his laureis. At the present 
time he is concentrating his energies upon work on the 
elevated roads of New York city. As we stated last week, 
having operated successfully from Fifty-third to Four- 
teenth street 6n the Ninth avenue road, he now propo:es 
to go down as’ far as Rector street, using the conductor 
which we then illustrated. Such work as this is of the 
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highest importance, and we hope soon to see the day when 
the elevated roads will adopt electricity from one-end to 
the other. 





From Windsor IT is announced that Queen Victoria 
to Pekin. intends to have the electric light 
substituted for gas and candles at Windsor Castle, and at 
the same time news comes that an electric light plant is 
to be putin the palace of the Emperor of China at Pekin. 
Evidently England does not propose to be left behind by 
‘China in the adoption of the latest novelties of modern 
comfort and civilization. But when the ruiers of these 
effete monarchies are thus rousing themselves, is it not 
time that something was done here in the same way. with 
the stuffy old White House, which just now smells strong- 
ly of peppermint because President Harrison has been 
suspicious of the plumbing ? 





Gas and Elec- THe figures which we quote this week 
tricity. from the Progressive Age as to the gas 
companies that have gone into the business of electric 
lighting, in this country, are not a little striking. It 
would appear that the tendency of the gas companies to 
promote the newer industry has not fallen off, but is 
gaining strength. As will be seen, a large percentage of 
the American gas companies are already supplying the 
light that was once despised and fought; and we believe 
that by process of purchase of old electric light plants, 
combinations with their electric rivals, and new invest- 
ments, it will not be long before the majority of the gas com- 
panies are actively interested in the still young industry. 
When such a man as General Hickenlooper, who was wont 
to attack the electric light with all the eloquence and ad- 
vertising space hecould command, is willing to admit that 
the light, after all, is a good thing, and is even ready to 
| help it along, it is clear that we have to face new con- 
ditions. Perhaps this change of attitude on the part of 
the gas companies has come a little quicker than some of 
the local electric light companies relish; but it was inevi- 
table and was undoubtedly hastened by the advocacy of 


“|our excellent contempordry from whom we quote, and 


other journals connected with the gas industry. This 
early advocacy was evidence of a foresight that deserves 
praise. 





Candle Power One of the best papers which has 

and Lumisosity. been presented before the American 
Institute of Electrical Engineers is unquestionably that 
of Prof. E. L. Nichols, in which the efficiency of methods 
of artificial illumination is discussed in the most compre- 
hensive and exhaustive manner. In this paperis brought 
out the fact. which has long been deemed a fault, that 
our measurements of illuminating powers are very crude; 
and Prof. Nichols describes very fully in just what these 
defects consist. He thus develops the fact that candle 
power may not, and in the majority of cases does not, 
represent the light-giving value of an illuminant, and that 
the ordinary photometer is especially liable to give us 
false results in determining this quantity. Moreover, for 
a correct valuation the spectroscope must be brought 
into requisition. Taking up the question of 
efficiency, Prof. Nichols shows that in the average incan- 
descent lamp, excepting the latest three watts per candle 
lamp, the light-giving efficiency is only 5 per cent. of the 
total energy radiated from the filament, the remainder 
being lost as heat. Another thing which would hardly 
have been expected is the demonstration that the superi- 
ority of the arc lamp in the matter of candle power per 
; horse power is not nearly as great as has been heretofore 
195 | SUPPosed to be the case; so that although the arc lamp 
may, when measured in the best and most favorable posi- 
tion, develop six and seven times as much light per horse 
power as the incandescent lamp,—when their mean 
spherical intensities are compared,—the actual difference 
otherwise is far less and the ratio is reduced to only 2 to 
1, in favor of the arc lamp. But fortunately, 
as Professor Nichols points out, arc lamps are 
usually placed in such a _ position as to 
bring their best light-giving value into practical effect. 
In order to avoid the difficulties which have been met 
with in the past in the measurement of the light-giving 
value of illuminants, Prof, Nichols suggests a change in 


the method of measurements so asto take account of the | Raiso 


fact that, as stated, the Candle-power of a- lamp does not 


represent its light-giving value, and as forthe incandes-| ‘ 


cent lamp he would refer that to a standard which should 
take into account the temperature and the area.of the ra- 
diating surface. The paper is full of suggestions and con- 
tains a large number of points which might be elaborated, 
and upon which we ought to hear more from Prof. 
Nichols in the future. It not only deserves to be added 
that the paper was greatly enjoyed,-but that it was rather 
an “ address,” being delivered extemporaneously with all 
its immense detail of figures, etc. 


—_— 


Accumulator THE decision of Judge Coxe, in the 
Patents. accumulator case, which we give in 

full on other pages, is a most interesting document 
from more than one point of view. Aside from the effect 
which it may have on the commercial development of the 
storage battery, the decision itself contains so many points 
in pavent law and upon the admission and weighing of 
testimony, that it is commended tothe careful perusal of 
all interested in patent property and especially electrical 


patents. Weare met with the fact that a patentee may 
frequently suffer as much from claiming too much as from 
claiming too little, from which it is evident that 
the most rigid search is necessary to prevent such 
errors, which may, indeed, in the majority of cases, be 
entirely unintentional and even commendable. The 
court, while acknowledging Mr. Faure as an inventor of 
undoubted genius, considers itself forced to limit his in- 
vention to the application of an active material in the 
specific form of a ‘‘paint, paste or cement,” leaving any 


broader idea of the application of an active material gen- 


erally, out of consideration. Again, the fourth claim of 
Mr. Faure’s patent, in which the grouping of the plates in 
a series of cells with a non-porous partition between them 
is claimed, is held to be invalid as it shows no invention 
and does not come under the head of a new combination 
of old and well-known materials, bu; is held to be a com- 
bination which would occur to any one versed in the art, 
In the case of the two Swan patents, the judge hasdecided 
that they dre both invalid. The first of these relating to 
the application of the active material to a perforated plate 
is decided ‘to. be void on account of an anticipation 
due to Prof. Eaton, of Brooklyn, whose testimony 
went to show that he had perforated lead plates 
for that purpose before the issuance of Swan’s patent. 
And again, the second patent of Swan for the arrange- 
ment of such perforations in regular order is held by the 
judge to constitute no invention, for the reason that it 
would be a most likely thing for any one constructing 
such plates to so perforate them. We cannot, however, 
at all agree with Judge Coxe in his holding that when a 
patent has been granted for a plate containing rows of 
holes there can be nothing patentable in the shape of the 
holes, or that a patent for a device containing round holes 
will preclude a subsequent patent for the same device with 
square or triangularjhules. He seems to have left out of 
consideration here forms, which, though representing the 
same cross-section, might differ in longitudinal section and 
for which quite a number of patents bave been granted in 
the past, the important objectof which is to more securely 
hold the active material in place. These to our mind pre- 
sent undoubtedly the elements of invention, The result of 
the decision on this particular patent shows stronger than 
ever the many hardships which inventors may be subject 
to when the work of others is brought out and made to 
bear as an anticipation, even though such experiments 
may not have resulted in practical success and probably 
never would have been successful. The opinion of the 
Court, though extending to a considerable length, is 
worthy of close study, and possesses additional interest 
from the fact that it is practically the first decision in this 
country on the accumulator patent question, and affects 
an industry destined soon to assume mighty proportions. 


_____. $10 | 0+" 
Electric Lighting by Gas Companies.* 


In Progressive Age for Oct. 1, 1888, was published a list 
of gas companies operating electric lighting plants; in the 
present number we repeat the list, with the most com- 
plete additions and corrections it has been possible to 
obtain, down to the hour of going to press. The former 
list was far from being complete, notwithstanding every 
effort was made to have it so, and there are undoubtedly 
numerous omissions from the present one, though it 1s 
beyond question more nearly perfect than the ether. 

From the list published last October it appeared there 
were at that time 153 gas companies operating a total of 
12,834 arc lights, of 13 different systems. The list now 
published shows a total of 266 companies, operating a to- 
tal of 21,313 arc lights and 55,890 incandescents. The 
number of different systems represented is 21. The sys- 
tems and number of lights of each in use by the compa- 
nies represented in the list are as below. Bat it is perti- 
nent to state here that some companies in the list have 
failed to furnish us either system or number of lights, 
others operating two, three or four different systems only 
the aggregate number of lights. Taking the figures as 
they stand they make this showing : 





ne iio «= 6 1B 

T PUIIIIIR C0. eccacecckvbescSetdesene j . i 
a piaee E De ESL oe lg ke deems 3,954 ove oun 

Ww NS cos cs puattvinéauns a eeheapee 4 & 
. = meee pbks ss «ken cemis ets aude abene al ar ae 

eo ee aie s eR SARER haan 1,81: 

United States Se Sudesh Deca baaabaeen tat abeviles _ 4,425 — 
eee rer et st ae 613 613 
Weostern Miectrie.. 6 605i riots ids 566 250 816 
Indianapolis Jenney...........0+..0-0es eee enee 794 “s 794 
Fort Wayne Jenney......---.-..++++. vases ule 185 7 935 
Jenney (ind. or Ft. Wayne not specified)... 324 324 
Van a ete eee e sk eae a eRe ah es 2 285 
MOND 8. oi cvs came Shs cebpacaree nner es 222 222 
Heisler........ er Pee ce hee ee Saher os S's 500 500 
PROMO 6 5 ook sccces Cuaag esas Cor tdace ce vnee 159 300 459 
ET os iCdivc ie oc cbr V Gian gdb seb see e008) ceskeree 130 130 
NO oo os 5 oa cle setlng ibe ote be i500 deans 90 90 
POOR MOMOON | iidisines ba Mic hOus iia vepncocesteses 60 60 
Oe cake eduniee ineee ete e tone theese 30 30 
SN ans so koa cack cada tas Mena etd aha0shonnee 10 10 
NE ee gat kno neeed bare Raha ksee tens 55,890 77,203 


This exhibit is an evidence of the ranlte growing con- 
viction on the part of gas companies that the proposition, 
which it is well u_ derstood Progressive Age was first to 
advance, that gas and electric light supply shguid be en- 
tered into by gas companies, is unquestionably correct, 
and it is safe to predict that a republication of the list six 
months hence will see it it again doubled. 


* Progressive Age, “March 15 15, 1889. 
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ELECTRICAL WORLD PORTRAITS,.—LY. 
LEO DAFT. 
In these days, when electric power is at last receiving 
the attention and consideration that its importance de- 
mands, it becomes fitting to remember and to honor the 
men who have been the pioneersin this great department 
of electrical application. We all know that to give the 
history of the electric motor would take us back 50 years, 
but it is also not less the fact that the practical transmis- 
sion of power electrically belongs to the present decade, 


_ and peculiarly to the later development of the electrical | 


artsin America. In fact, it seemed, not solong ago, that 
the electric motor would be no further advanced in 1900 
than it was in 1850, or even in 1870, and the growth that 
has now come, and in the midst of which we find our- 
selves with not a little bewilderment at its suddenness and 
rapidity, is due to the faith and persistence of but a few 
inventors and their associates. 

No one, we believe, will venture to cavil at the promi- 
nence in our gallery, of Mr. Leo Daft, whose portrait is 
presented this week, and whose position in the field of 
electricity is the result of such long and 
patient devotion to the use of electricity as 
a motive power. 

Leo Daft was born in Birmingham, Eng- 
land, in November, 1843. His father was a 
civil engineer, member of English Institu- 
tion of Civil Engineers and connected at 
that time with the firm of Daft & Co., de- 
signers and builders of hot houses, conser- 
vatories and similar structures, of which 
his grandfather was the head. The firm 
was subsequently dissolved by mutual con- 
sent when Thomas B. Daft formed a con- 
nection with the celebrated firm of Charles 
Macintosh & Co. as consulting engineer, a 
position which he retained for several years. 
Afterwards he connected himself with tbe 
Irish Engineering Company as managing 
partner, and, during a residence of two 
years in Dublin, he planned and constructed 
the great Wexford bridge over the Wexford 
flats. Leo Daft was at this time being edu- 
cated at the Liverpool Collegiate, which 
he left to accompany his father to London 
in the year 1858, where he entered his 
fatuer’s office as draughtsman and articled 
pupil, and at the same time attended the 
lectures of Dr. William Pole, F. R. S., then 
Professor at the London University. Dur- 
ing this time be had many opportunities for 
special instruction from Dr. Pole, who was 
a frequent visitor at his father’s house, and 
for whom he frequently made the drawings 
to illustrate lectures at the University. He 
was also a constant attendant at the weekly 
meetings of the Institution of Civil Engi- 
neers. He was also about this time profitin;y 
by the acquaintance and assistarce of Crom- 
well Fleetwood Varley, the eminent elec- 
trician, just toen engaged on his celebrated 
cable work at Woolwich and at Camden 
Town, and a frequent visitor at the house 
of Thomas B. Daft, as were also many pro- 
minent engineers of that time, including 
the unfortunate Frederick Window and his 
confreres. 

About this time, Mr. C. W. Siemens 
rendered young Daft considerable assist- 
ance in the way of loaning electrical appara- 
tus, etc., for experimental purposes, and his 
father was careful to provide philosophical 








in a Blue Book by a government counsels: The im-| the building of the Baltimore ‘electric road in 1884; the 


mediate cause of Leo Daft’s coming to America was|test of the original ‘‘ Ben Franklin”-on the New 


his employment in Liverpool as agent for his father 
in ship-building matters, where he came in contact with 
several enthusiastic Americans, and in a short time made 
up his mind to leave England. During bis residence in 
Liverpool he read a paper, which the present writer has 
seen, before the Liverpool Polytechnic Society on the con- 
struction and sheathing of iron ships, having special refer- 
ence to the galvanic effects of the different metals which 
were being used for that purpose. 

In May, 1866, he sailed from Liverpool for New York, 
and after a short stay in this city and Philadelphia he 
went as far west as Louisville, Kentucky, where he was 
engaged for a short time as one of the assistant engineers on 
the Mount Vernon extension of the Louisville & Nashville 
Railroad, which was then being vigorous'y pushed. Upon 
the completion of this branch he returned to New York. 
after having visited Niagara Falls and other places, where 
he engaged in various minor enterprises. One of these 
was the manufacture of electric annunciators in New 
York and Philadelphia, which not proving remunerative 





LEO DAFT. 


apparatus of various kinds, especially electrical ; and a{| was soon abandoned, and, as the electrical opportunities 


‘experimental room 
where electrical, 


suitable ‘ 
paternal residence, 


general physical experiments, frequently of a character | an amateur. 


very much calculated to disturb the domestic arrange- 
ments, were constantly in progress. 
On the occasion of his twenty-first birthday, in 1564, the 


celebration of the event called together a large | 
A partof the entertainment consisted of a! inches, and is now in his possession. 


of friends. 
number of electrical experiments and the exhibition of | 
an electric motor, operated from batteries Joaned by Mr. 

C. W. Siemens. This motor was made to run a small 
lathe in the experimenta] room, and naturally excited a 
good deal of interested comment. Parts of this motor | 
are still in existence, together with a number of small | 
steam engines and similar apparatus built about the same 
time. At this period, Leo Daft’s father was engaged in busi- | 
ness a3 a consulting engineer, and was exploiting many | 
inventions, twenty-eight of which are patented in the | 
English Patent Office; and among the most important was 


anew method of constructing iron ships and sheathing | 


them, which led to his eleetion as an associate member of | 
the Society of Naval Architects, before whom he read} 
several papers on these subjects. The son, having now | 
concluded tu devote his whole time to electrical pursuits, | 
was liberally provided with such apparatus as the practice | 
of the day afforded, and acted for some time as elec trician | 
for his father, who had recently patented a new cable i in- | 
sulator, which was examined and favorably reported upon 


was also provided at the| at that time were extremely limited, he turned his atten- 
photographic and tion to photography in which he had become prcficient as 


He was engaged in this occupation for four 
or five years in the city of Troy, where he developed a 
large business, and where at one time be employed a con- 
siderable number of persons. While there he took large 
out-door photographs, one of which was 7 feet by 20 
For the first print 
of this negative, including as a background about 36 
miles of the Mohawk Valley, he received no less a sum 
than $300. 

On the death of his father, which occurred in 1879, be 
went to England to arrange some of his affairs, and on 
his return, abont two months later, when great activity in 
electrical matters was developing, he abandoned the 
| photographic business and betook himself with alacrity 
| and enthusiasm to his old profession, being first connected 
with some gentlemen who formed the New York Electric 
Light Association, having a small factory in Centre street. 
This was soon merged into the Daft Electric Light Com- 
pany. Some 18 months later, in 1881, the works, now at 
Marion, N. J., were removed to Greenville, N. J., where 
the company was almost immediately and exclusively de- 
voted to the development of electric power, which first 
bore fruit in the installation of electric elevators in Spruce 
| street, New York City ; the establishment of the electric 
power station at Boston, followed by that of New York and 
other places; railroad experiments in 1883 at Saratoga ; 


York elevated road in the same year, together with 
several railroad installations of more recent date, partici- 
larly that of the improved ‘‘ Ben Franklin” made 
in the autumn and winter of 1888-89. It deserves mention 
here that in 1884 Tae ELEcTRICAL WokaLD, desiring to 
make anexhibit at the Philadelphia Electrical Exhibi- 
tion, determined to print its issue there by electricity. 
It was easier, however, to form the plan than to carry 
it out, but the Daft Company g tecd a successful per- 
formance, and Mr. Daft himself took a hearty interest in 
the project. The generator, motor and press were duly 
set up, and within the five weeks of the exhibition 80,000 
copies of the paper were printed from electrotypes, the 
type being set in New York. We have reason to know 
that this feat, besides attracting universal attention, gave, 
at a critical time, a direct and lasting impulse to the elec- 
tric motor industry in this country. 

As one example of the development of electric power, 
in New York alone, it will be sufficient to state, in 
the portion of Manhattan Island bounded by Chambers, 
Broad and Canal streets, about 700 b. p. is 
now daily distributed by the Daft system 
to some 200 consumers in quantities vary- 
ing from 4to 30h. p. All the’ apparatus, 
including motors, generators, switches, 
meters, etc., is of Mr. Daft’s design, and we 
believe there is no other installation of the 
kind in that respect in the world. In 
other words, Mr. Daft is the only inventor 
so far who has taken up the problem of the 
distribution of power electrically and 
worked it out in the same manner as the 
distribution of current for lighting—pro- 
viding and perfecting the necessary appara- 
tus throughout. 

Mr. Leo Daft, who married an American 
lady and has three children, resides at 
Plainfield, N. J., where his beautiful resi- 
dence is lit by electricity supplied from his 
laboratory near by, and where electric 
power is also used as a “ maid of all work.” 
Of a reserved and studious nature, Mr. Daft 
has never gone much into public life, but 
prefers to spend his leisure in various re- 
searches and investigations. He isa mem- 
ber of the American Institute of Electrical 
Engineers. 


> ee .. — 


A Pointer on Dynamo Mishaps. 





BY W. F, G. 


In the operation of machinery of any 
kind mishaps are liable to occur at any 
moment; but if we are familiar with the 
signs and noises that sometimes precede 
such accidents they may frequently be 
avoided in time. I was forcibly reminded 
of this by a mishap which occurred in the 
station under my charge. The acc dent 
was rather unusual, inasmuch as it is the 
third of its kind to happen among almost 
seven hundred machines of this type put 
out. 

The apparatus referred to is an alter- 
nating machine, and had run _ eleven 
months without any trouble whatever. A 
few nights prior to the breakdown we 
heard a very peculiar noise, which came 
direct from this machine and which may 
be compared to the noise made by a small 
jet of steam being suddenly turned loose and gradually 
diminishing to nothing. We could find nothing to cau e 
this noise, and were considerably puzzled over its origin. 
But when the final breakdown came it was easily under- 
tood that the noise was caused by the breaking of a few 
strands of the small wires composing the bands, the loose 
ends raking over the magnet cores causing the noise 
described. But when the band proper gave way the re- 
sult can be more easily imagined than described. The 
broken band being in the centre, it, of course, caught on 
the field-magnet cores, bunched up and stripped the arm- 
ature of itscoils. These coils wedged between armature 
and fields so firmly as to stop the engine before the throttle 
could be closed. The only parts of the machine thrown 
about were small pieces of cardboard and mica used in 
insulating the coils from the armature. 

Had I removed the armature on first hearing the noise, 
I would probably have averted the accident, and I 
would suggest to readers of THE ELECTRICAL WORLD who 
operate any type of alternating machine to remove the 
armature and examine the same at once under similar 
circumstances, so as to avoid serious and expensive acci- 
dents. 

(The matter touched upon in this article is interesting. 
We should like to know from some of our readers whether 
the defect in the machine should not have been discovered 
before the accident occurrejJ, The hint given by ** W. F. 
G.” as to timely inspection would be pertinent under any 
conditions and with any apparatus.—Eps. E, W.) 
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The Efficiency of Methods of Artificial Illumina- 
tion.* 


BY EDWARD L, NICHOLS, PROFESSOR OF PHYSICS IN CORNELL 


UNIVERSITY, 
Of buman pay ae See oie Nee. portage, vers toes 
‘nich have to do w eovelien the pate ith food, clothing 
vhelter and fuel, is more important to the cause of material we’. 





Fia. 1.—EFFICIENCY OF METHODS OF ILLUMINATION. 


fare than that which deals with the production of artificial lighs, norma! candle- 


and be who seeks a means of measuringthe material civiliza 
reached by @ might find an exceilent criterion in the pro- 
gress which it exbibits in the art of illumination. 

The problem of comparing the various methods‘of artificial 
lighting which are in vogue at the present day is one of great in- 
terest, whether we view 1 frum the commercial standpoint, tak- 
ing the cost of production as our controlling factor, or trom the 
broader basis ot relative usefulness, cost being relegated to a sec- 
ondary tion, or, finally, from the a point of 
view. w ver side we approach question, we are 
led inevitably to the consideration of certain elements which are 
alike of scientitic, utilitarian and commercial importance. 

At first sight the attempt to determise the relative value of 
two sources of light w seem to be a simple matter. The 
number of factors, however, which enter into such a determina- 
tion is ene and many of them are ofa character 
which makes it difficult to give them definite and complete ex- 
pression, Of these the greater part are indeed commonly left 
out of account altogether, for the sake of simplicity, 
tent ourselves with an antiquated and totally i cient measure 
of our sources of illumination, which we cail candie power. It is 
to these other elements which enter into the question of the cbhar- 
acter of artificial hght—-uch, for instance, as have to do witb 
its quality—but which are, as a 1ule, quite lost sight of, to which 
I would ask your attention this evening. together with a discus- 
sion oi those which are commonly made use of in photometry. 
If, in so doing, I am led to speak of methods which belong to the 
realm of science, I trust that you will agree with me in 
thinking that the results are not unimportant even to those whose 
interest in the problem of the production of artificial lighc is 


purely utilitarian. ; 

in the important question of the efficiency of a light- 
producing machine or process, the practive of to-day is very 
far from having that degree of exactness of ex- 
pression which we demand in other cases of the trans- 
formation of energy. In electric lighting the energy expended 
is readily determined in absolute measure, or in that excellent 
practical unit, the Watt. In lieu of avy attempt to express 
the useful energy obtained, however. we still content ourselves 
in practice with that. mo-t unscientific unit, the candle power, 
based upon a source of illumination which is particularly sutject 
tw fluctuations of intensity and color. Even as used inthe Bunsen 
photometer the shortcomings of the standard candle are suffici- 
ently apparent, but nu one who bas not attempted tos udy it by 
methois which make it possible to detect changes of color as weil 
as of brigbtness, can fuliy appreciate its fickleness. 

Such as it is, we do not moreover make the best of the standard 
candle as a basis of comparison of artificial lights. We speak of 
a 16-candle incandes: ent lamp, for mstance, meaning oftentimes 
‘mean spherical candie power” and then we compare it with a 
petroleum or gas flame, measured in the horizontal plane only, 
much to the disadvantage of the electric lamp. The study ot the 
distribution of intensities in accordance with the very complete 
system devised for thet pu: by the Franklin Institute - 
mittee in 1884, affords an invaluable means of comparing the 
performance of various types of incandescent lamys; but the 
adovtion of ** mean spherical candie power” as obtained by tbat 
method, is, to say the ieast, mis when it comes 
to the com of electric lamps with candies, oil 
or gas. It is to be hoped that when the present con- 
fusion of methods of measuring candle-power now existing in the 
electric lighting establishments in this county y is supplanted by a 
recognized system, the fairer standard already established by law 
in England, viz., mean 
It is, however, in the comparison of arc and glow lamps that the 
latter are put at the greatest disadvantage. Here we pit the in- 
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candesecent lamp, using mean en candle-power as our basis, 
against candle-power measured at the angle at which the arc light 
‘ends out the greater part of its rays. Indeed, in too many cases, 
itis not with the actual intensity even in ths most favorable 
position with which we have to do, but with an-estimated or 
‘hominal” eandle-power which the arc, in matter of fact, never 
apprcaches, 
_ Toe electric arc stands quite alone, for the purposes to which it 
's adapted, aud need fear no rivals. It does not need to be e ti- 
mated upon any fictitious basis. and the continuance of the  er- 
hiclous practice of ascribing to it powers of illumination w'ich it 
does not possess must, in a great measure, be charged to the ac- 
Count of the standard candle; for with the best intentions in the 
World, the comparison of sources of light differmg so widely in 
color as the candle and the electric arc, is nothing more than a 
rude approximation, leading by its very imaccuracy to the 
temptation of the grossest exaggeration. 
There are fortunately better methods § estimating the effi- 
“lency of a lamp titan that which is based upon candle power. 

We may, for instance, determine the ratin of the energy of 
> light-giving radiation to that of the total radiation 
of the source of illumination. The efficiency of the in- 


_ A paper read before the American Institute of Electrical En- 
¢ineers, March 12, 1889, 


horizontal candle power, may be adopted. |- 


candescent lamp, according to this definition. bas been 
recently determined by Mr. Ernest Merritt,? of the a 
Laborato:'y of Cornell University. Mr. Merritt followed | 


ndependent methods of rap In bis first experi- 


ments the lamp was placed ina constructed entirely 
of glass, . 1, through which a constant flow of water w: 
Se ees a 


the water upon entering and | 
was measured by means of the ther- 
this difference of temperature and the 
in a given time, the heat absorbed by 
the calorimeter was calculated, r corrections for loss of heat 
by radiations, etc , being . Now the water with which the 
calorimeter was filled is nearly transparent to She eet airing radi- 
ations from the lamp,and almost entirely opaque to the longer wave 
lengths whicb constitute the so-railed beat To have 
assumed it to be ev $0, would, however, have involved very 
considerable errors, the diathermancy of the calorimeter on 
the one hand and its power of absorbing the luminous wave-lengths 
ned by methods 
long ee ane made use of be fl mara - by his - 
oguished English follower, Professor Ty . By apply 
these and other necessary corrections. we are able to ceo 
very accurately in watts, the non-luminous radiation from tbe 
lamp. The ratioof the total radiation, obtained either by sub- 
merging the Jamp in a metallic calorimeter or by direct compu- 
tation from the current aud electro-motive force gives the ac'ual 
efficiency of the lamp ccnsidered as a light-making machine. 
The result is pot a gratifying one, when we compare this pro- 
cess with most others in which energy is transformed. The 
efficiency of the best ty pes of incandescent lamps, previous to the 
introduction of the recent 3 watts per candle lamps now in suc- 
cessful operation, which would doubtless make a somewhat better 
showing, was found to be rather under, than over 5 per ceut. at 


lea’ the 
eee ead F. From 
amount of water 


power; the values ranging from 5 per cent. to 
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6.5 per cent, The last-named value for the efficiency was at- 
tained only at a temperature incompatible with any considerable 
length of life. The results obtained in this investigation are 
shown in Table I.* and in the accompanying diagram, Fig. 3. 


TABLE 1.4 
Lamp A. Edison. 











L La 

E. M. F. Ww reo L _ | — 
wb ay. 

74.2 34.6 0.9 _ 0.18 0.00 | 0.59 
91.6 56.2 4.8 0.68 012 | 0.14 
97.3 64.6 7.3 1.13 O17 | 0.15 
100.3 69.3 8.9 162 | .03 | 0.18 
107.6 81.6 14.6 2.97 | 086 | 0.20 
109 3 84.4 16.3 4.57 | 054 | 0.98 
124.1 115.4 38.2 7.46 065 | 0.19 
j 


In this table W is the total energy, in watts; L the energy of 
the light, also measured in watts; and C. P. the candie-power. 

The second method pursued by Mr. Merritt was intended 
rather as a check upon the results already obtained than in tbe ex- 
pectation of inieg further data. The rays of the lawp were 
allowed to fall upon the face of a delicate tbhermopile placed at 
a distance of about 60 c.m. The thermopile was in circuit witb 
a low resistance Ivanometer of the well known ‘tripod 
pattern” of Sir William Thomson. The deflection of the gal- 
vanometer was taken as a measure of the tctal radiation. lumin- 
ous and non-luminous, which fell upon the face of the pile. A 
cell containing a solution of alum was now ipterposed, and the 


2 Ernest Merritt, 4merican Journal of Science, vol. 37, p. 167. 
* * Dr. Blattner in an Inaugural Dissertation, published at the 
University of Ziirich, gives similar values for the efficiency of the 
escent lamp. He finds, as the result of extended measure- 
ments with the g calorimeter, that * * * “at the normal tem- 
perepere of incandescence, where the intensity lies in the neighbor- 
ood of 16 candles, the efficiency does not rise above 5 per cent. to 
6 per cent. ’—Emil ttner : Der Optische Nutzeffect der Gliihlam- 
Frauenfeld, 1886. 
ables I. and 


4 II., and Figs. 1 and 2, are taken from Mr. Mer- 
rit’s paper, already referred to, 


reduction in the galvanometer noted. The arrangement of this 
apparatus is shown in Fig. 2. 

Aa aqueous solution of alum fulfills much more nearly tbe de- 
sired condition of cumplete opacity to “dark beat” and complete 
transpareacy to the rays of the visible spectrum than any other 
substance, but a certain smail percentage of the longer wave 
lengths will _— through such a bath, and a considerably larger 
percentage of light giving rays will be cut off by it. The proper 
corrections are, however, easily determinable. and when in this 
case they had been determined and applies, the ratio of total to 
luminous radiation was found to be in gratifying agreement with 





Wave Lengths 
Fig. 3. 


the efficiency obtained by the calorimetric method already de- 
scribed. See Table II. 


TABLE Il. 















































Lamp B. 
An Edison 16 C. P. Lamp. Resistance = 249 ohms. 
L L 
EMF Ww. C.P. eee | me 
aw C. P. 
es eo ety Fae RE 
63.0 25.4 03 | 0.4 0.016 | 1,61 
74.6 37.8 16.2) OF .021 0.79 
85.4 52 5 25 | 1.96 .037 0.78 
99.0 72.2 $3 i 42 .059 0.68 
116.0 102.0 BET To 1 28 0.49 
Lamp C. 
Weston 16C. P. Cold resistance = 402 ohms. 
ee io adiaaalineincialiense eppeaabenaherkenastaamaadeeetibete mmeanabeamee 
| | | L L 
E. M. F. Ww. | GP. L. —_ —_ 
cea | w Cc. P. 
72.0 21.6 | 0.4 0.46 0.021 1.27 
ee 4: 4 1.5 1.10 .033 0.76 
ms. i. et 4.4 2.09 044 0.48 
117.0 66.1 10.7 3.19 048 0.30 
. Lamp D. 
Weston 16 C, P., 70 volt. Resistance = 152 ohms. 
L L 
E. M. F. Ww. | Cc. P. L. —_ <— 
| Pe Cc. P. 
sO Ms SPL see 
43.0 25.8 0.5 | 0.53 | 0.021 1.06 
50.7 | 36.0 1.6 0.97 .027 0.62 
60.5 52.0 5.2 2.03 | .039 0.39 
67.5 6.5 | 110 3.95 | .060 0.36 
Lamp E. 
Bernstein 8C. P. Resistance = 11.3 ohms, 
Sree Pee an Pg & 
E. M. F Ww. cy 4 L. _— “_— 
Ww C. P. 
as ee a * em 
12.2 6.2 | 0.2 | 0.20 0.008 1.00 
13.4 30.8 | 05 0.41 ‘013 0.84 
15.0 0.4 | 1.3 0.75 .018 0.57 
16.4 53.2 | 41 | 2.6 .038 0.50 











It is interesting to compare these results with some obtamed 
by still another method. Captain Abney and Colonel Festing in 
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the Proceedings of the Royal Society bave described a series of 
elaborate studies of the radiation of the incandescent lamp. The 
portion of their very important investigation which has a bearing 
upon the efficiency deals with the exploration vf the spectrum of 
the lamp, under various degrees of incaudesceuce, by means of an 
exceedingly sensitive thermopile. The energy of the visible spec- 
trum of most sources of light is so minute that if bas generally been 
deemed impracticable to measure it in this way. Captain Abney 
ard his co-worker have, nevertheless, secured measurements Cov- 
ering not only the extensive regions of the so-called heat spec 
trum lying inside the red, but also the shorter wave lengths which 
constitute the visible spectrum. Their results are shown graph- 
ically iv Fig. 3. 

One cf the British Electric Company’s lamps was subjected to 
measurement in six different states of incandescence, correspond- 
ing to 33 6, 60.2, 93.8, 116.4, 130.8 and 150.5 watts respect- 
ively. The curves show the intepsity of each wave length of the 
spectrum, when the above amountsof energy were expended in 
the filament, and the t.tal area inclosed by each curve affords 
a relative measure of the total radiation of the lamps in the'state 
of incandesvence in question. i have added to this diagram, of 
which, in other respects, Fig, 3 is a faithful reproduction, the 
vertical line lying between scale -divisions 5 and 6 of their scale. 
This line marks the boundary between the visible and invisible 
spectrum. The entire area to the right of that line represents 
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varius oil and gas flam s, His memoir bore the suggestive title 
of the Mechanical Equivalent of Lignt, and is one of the exrjieg 
er to our knowledge of the energy of Juminoys 
The instruments employed in Thomsen’s experiments were ; 
thermopile and galvanometer, the indications of which were.” 








e wasted in the lamp ; the much smaller area to the | changes of angle could be made without varyimg the distance 
loft Someriaas the light-giving Sars. The ratio of the entire area | from the arc to the face of the pile, or the relation of the alum 
of each curve to that portion lying within the boundaries of the | bath to the latter. By means of this apparatis, which is shown in 
visible spectrum gives us the efficiency of the lamp for the state | Fig. 4, it bas been found possible to determine the ratio of total 
of incandescence produced by the expenditure of the number of | to luminous radiation throughout the zone of radiation of the 
watts for which the curve is drawn. This ratio increases from a a and to plot the curve of distribution of each. 





ith the brightness of the lamp. hout entering into the details of an incom research, I | duced to absolute measure by determination of the deflection pro. 
ae have has my on is tions of the arene embraced | may indicate the general character of the by me.ns of a| duced by the from a glass — — with water 
by the curves for 150.5 and 130.8 watts, res vely, forthe | diagram. The curves shown in Figs. 5 and 6 are relating | The total loss of heat by radiation v Lictyentt Suffered was 
purpose of comparing the efficiency thus calculated with the re-| to a ‘‘ long-arc” lamp with carbuns .45 inch in er a oo —_ its _ Gece ves Piel aeee = as law 
sults obtained by Mr. Merritt. The ratios are: represent respectively the distribution of luminous # boy dhyreatiys. conirengerg | wns SEO Say loss gi 
Efficienc radiation emanating fromthe lamp. The radii sbow the posi- heat per minu degrees calories; Ss of 
Watts. 5.55 per ns tions for which measurements were taken; distances measured | heat by radiation at the above tem , when the air of the = 
a5 5.15 wee along these lines from the origin to each curve give the relative | recom was at 17 degrees, was 102 per minute. Under the 
130.8 : intensities of light -giving and heat e' in each position. | conditions the influence of the globe of water upon the thermo. 
The corresponding values for lower states of incandescence are | ‘The curve of luminous radiation covenacaae in form with that pe placed at a given distance was observed. A luminous tod 
all smaller than the above. of candle power. The distribution of total radiation, however, | having been substituted for the globe, its influence on the pijg 


was likewise noted, and ics total radiation in calories calcu|\ateq 


ill be that these results are in complete agreement 
th those obtained by comparison of the defiections uced in the two cases, ‘ 


with those obtained with the glass calorimeter and by the method | aifrers widely from these and the ratio, —Uminousemerey_ i, 























ing in this field, and that we may all live to see him steal the glow- | 7 The 5 netometry of ars fens, University 
rary of Cornell Univ ‘ 


of Melloni. We have, indeed, reason to feel that our knowledge total energy For a sperm candle burniag 8. ‘ns hour, the total radia. 
of the absolute efficiency of the incandescent lamp, in so far | function of the angle which the line of measuremert makes with | tion estimated by this method was 210 calories per minute. Other e 
as it can be expressed by the ratio of luminous to total radiation | the horizontal plane. The values of the efficiency in the case in | flames gave out quantities of heat nearly m a to ther 4 
is well grounded, and that we are in position to determine the candle power, as will be seen by inspection of Table IV. 
light-giving efficiency wt wa are of er = oo TABLE IV. vi 
tion of incandescence e@ same certain tness bo o 
which is attainable in the measurement of other machines for os tee candle-power radiated by various flames, according Cs 
the transformation of energy. : : a 
The average net efficiency of the incandescent lamps of om: 7) or ries per 
. for we may leave untouched for the present the efficiency of t mle. 
4 processes by which the latent energy of fuel from which the cur- > 7 
3 rent is generated has been converted into electrical energy, is | = pe 
fe —— ey taf ar above, 5 p # cent., and a ms nak — 199 ° 
M iation to light-giving radiation increases 3 ! , 
: temperature of the radiating body rises, the efficiency is not likely The “by Met me eet ee Seoeoneats a ae ool : toee g2 
F oa ie any Ver eee See See eee i foas comin a layer of water 20 c. m. in thickness was inter- ™ 
i learned how to suppress altogether these long wave lengths which pankd haben aa late) wed the Wartoenibe, ead te edica'ie, 
i yield us dark heat, and are able to limit the vibrations of our ! a? tha Gabvamiaber ted. ‘The reaite wore Gabel epon tn gr 
4 source of light to that brief octave which comprises the wave satuampton that the coll absorbed 18 por coak of the light ant . 
4 lengths to which alone the human retina responds. ce ' SG of tas duck tata. Fede estonia Westin tiay ann ut 
! bf aya pr yt cha _— ” > — pi deronserm jrapiy melts 4 involve a reduction of several per cent. from the values given by tic 
Zi and fire-fly o ir-secret, as has D ‘ 1- : ° 
k dress by the Director of the Sibley College of Mechanical Engi- Thomsen. His results, uncorrected, are as fullows: ar 
ik neering,® or Ly development along the lines sketched the other ' TABLE y. ge 
i evening by Professor Brackett at the meeting of the Electric | En of luminous radiation of various flames in calorics, ac ex 
4 Club, or by the application of some principle as yet unconceived, t condina te Julius Thomsen. ov 
¢ we know not. Meantime, we bave in the methods of artificial | Candle Luminous energy eff 
lighting of to-day abundant material for study and investigation. Source. ek es <ee op. de 
: The investigation of the efficiency of the arc light by the Condes). ss shi x wide bias Sesh ‘. paneerice. m 
fe te methods under consideration, is a much more difficult matter than ane con. sass ereeyshegnae® oi ca 
eit the same determination in the case of the incandescent lamp. The Ce es 77 4-2 calories 
| radia a of ee is aa = ae genes 0 Gai ccs eckcisces sh wrens ineveds 12 ‘ 3.7 calories 
* ature throug , aD e ratio 0: radiation L s ra- 
et diatior, obtained for the bundle of rays sent out in a single direc- | se i the hans siving raze per Sconce nn “ed ao 
feo i. tion, gives us at once the measure of the eee: In the arc | re A ao pe : aoe * on and gas burner. This con. 
e's we have, however, a light-giving area of great brilliancy in the = ion bas been ebandantl eee ¥ spectro-pbotometric 
ie immediate neighborhood of the arc, and the temperature o the ney a tien teal? of the light which they emit. It x 
; aes carbons falls with great rapidity from the maximum at the point ° eee ee q 3 * ghee Sy aye ll P 
233 and crater to regions which are at a red heat. ‘ See a — these ue tions, ee en 
fe; The entire light-giving area is included between the line sur- : speak . so bees cae cart Menety ‘heer 
a. ae ane cae aa oben gy bx Wher pe with that of an incandescent lamp, consuming 5 watts at 16 
it eee: ae ona eae gecudl Sealven the hele toms whieh varie candle-power, being, as a rule, lower, oe _— vod pe the 
Hy Seam which & red Web surtace is cagphibat cada as ined enmetay Sar calinaes; sabia ta G2 kde terete we hi tee loved 
; te weak caries Ac the hichoes tueaeaiiboes whee that substance can | question for the various angles at which measurements were | tion of Abney and Festing, or of Merritt, affords most satisfactory 
'D Ve be made to assume. Now, the curve of distribution of candle-| made, are given in Table III. They form the basis for the curve | evidence of the accuracy of Thomsen’s results. Let us take for 
qanes taken in a vertical plane is, as we all know, a very peculiar | in Fig 6, which is the diagram of efficiencies of the arc light| example the case of an incandescent lamp in which 5 watts per 
Bee one, and if we place our thermopile with alum cell interposed to | Under the conditions of operation already stated. candle-power are expended, and in which the ratio, 
' oa measure the energy of the light-giving rays, the amount of radia ‘ 2 TABLE IL. Luminous radiation Be 
ete _ wears oe en of oe pile . ill — coe or 46 Efficiency of an arc lamp; after measurements by Mr. H. Nakano. Total radiation ~~” 
; the ition in whic e@ apparatus is set up. ‘ = . 
i. deg een, or 50 degrees below the horizontal plane, for instance, | Anse. 2 Efficiency = ™minous radiation en gy converted into light in such a Jamp is .25 watt. 
: the amount indicated will be five or six times greater than in the Total radiation ° 1 * lorie = 4.2 x 107 ergs. 
ei horizontal —— Now, Lond — = total radiation is — = 0548 gramme-cal —— ' 
i: er than that from which t ight-giving rays emanate. i a Ne aes “ 
; ain in addition to the incandescent surfaces near the arc, all | 20° 1228 1 watt = 107 ergs = 42 gramme-calories per second. 
those portions of the carbons which are heated, either by conduc- | ; 4 = s 4 — 25x 60 . a 
tion or by the current. : 25 watt = _ grarome-calories per minu e bea 
The einount of heat radiated from regions which are below the 4 = 2 42 : 
red heat is very considerable, and we an ———— he ond : | 63° ,0492 eer of the luminous energy is 3.6 gramme-calories per 
inati i y stribution o . murute. 
sora! racdiation ia the vertical ites identical ‘with that of the| The integration of these values gives us the mean efficiency of| ‘J his value is somewhat smaller than those given by Thomsen 
light giving rays, the measurement of their ratio with the axis of | the arc lamp in question, . 104; or 10.4 per cent. in the preceding table, but proper corrections for the diather- 
the omentie in any plane which passes through the arc, would| The ratio of the radii of two semi-circles, the areas of which mancy of the water bath used in his experiments and for the dif 
ive us the efficiency of the lamp: but the curve of distribution of equal the areas inclosed by the curves of luminous and total| ference in standards of candle power—the light given by his 
etal radiation is Lot the same as that of candle power, and the | radiation, gives us a measure of the *‘ mean spherical” efficiency sperm candle being slightly in excess of the legal standard of tbe 
ratio in question is a function of the plane which the axis of the | of the lamp. This ratio in the case of the lamp to which these! present dsy—will bring the two into excellent agreement. ce 
ile males with the horizon. It becomes necessary, therefore, to | Curves refer is very much smaller than the generally a The entire energy developed by the chemical reactions occur- pe 
take ais ‘exploration of the entire zone through which the lamp | Values of the efficiency of arc Jamps, expressed in terms of the| ring in these flames per candle-power of hight produced were, 
sends out rays, determining the ratio of total to luminous radi- | candle-power per watt, would lead us to expect. The intensity of | however, about 1,400 calories in the case of candle and vil w 
ation for each angle, and then to integrate the results. Such an | the arc is, however, seldom expressed in mean ical les, | lamps, and 4,100 calories in the case of gas, so that the gro’ in 
investigation is now in progress under my direction, and Mr. H. | and there are few data relating to the candle-power of this source efficiency would be respectively 0.8 per cent. and 0.1 per cent. of 
Nakano, who is carrying on the experiments, bas reached some | Of light upon which to found satisfactory estimates. On the one| The average ratio of total radiation pence 00 thermopile to fr 
exceedingly interesting results. The research will soon be yendy | hand we eo ages eomreny that the nee Do luminous radiation is about .2 per cent., but this ratio cannot be re 
for publication in its complete form, and it will afford us muc praseenes ith ebinds ey —— a t — b 
more definite data concerning the radiations of the electric arc | Dationa * th Exhbi oon ‘ bed oe — D ty: was 1,440 ea a w 
than we now possess. It will not be out of place even now to say — = 4 oie ath ation 1 ee ao — a wi 
we have generally to satisfy ourselves in comparing arc and in- wi 
fr — candescent systems of illumination. ta 
For the purpose of deciding whether the results of Nakano’s 
method of determining the ratio of luminous to total radiation en 
are ee with our other sources of knowledge concerning sa 
% the arc light we must make use of mean spherical candle-power st 
as our basis of comparison. th 
Very careful measurements of the mean spherical candle-power w 
of two arc-lamps of representative and successful commercial 
types were made in the physical laboratory of Cornell Uni- ec 
ern following the met of the Franklin Institute Commit- 80 
tee. th of these lamps were rated at 2,000 candle-power. fo 
They were maintained by dynamos of the types for which they st 
had been especially dadtaed working under normal conditions. pl 
One of the lamps gave a mean spherical candle-power of 295, ec 
when working in series with nine other lamps of the same cun- ot 
struction. When placed in circuit alone, the candle-power rose iv 
i to 348. The energy expended in the lamp in each case was 550 te 
f po and the efficiency accordingly 1.8 watts and 1.6 watts per al 
: e. ce 
3 _ other a was aa . reach 609 — pr sone hi 
h ' a ee at the cost o watts. An inspection o result obta b ‘ ined io y 
. word concerning oe mained waiehs be being aomteren, and the} the Franklin Institute Committee would lead us to regard these = eet a = mane | Dee ae ge a Bie o 
:* gseral character of t os ‘ade-by the second method em-. -2*reme values, between which the performance of almost all arc flame is in reality a column of heated vapor containing particles tk 
' _ the first measuremen ee eee en aa tee aaah jaun | light would lie, asa rule, nearer the Jower than the upper of of uncomsuimed carton. which reaches far shove the luminov st 
‘boinmp subjected to measurement was of the longare type, | these limits. The efficiency of arc-lights, then, expressed in mean region, seding out dark rays from its upper and cooler porticn re 
* si Soneicer Sf caches ont Gta The efficiency in this eppertent candle power per watt is frequently as low as 1.5 times! which do not reach the face of the thermo-pile at all. The rel*- 6 
a p'ane was found to besurprisingly small. It was found, moreover, | {2% of the een aay any Hae. three times as high.| tion which the total radiation of this heated colums s 
1 to vary in marked degree with the diameter of the carbons used, | Now the oe . s paaiees the arc p under discussion, i. ¢., bears to the heat dissipated by convection cannot be de - : 
/ increasing as the diameter decreased to the point at which the! the ratio, Sree according tothe measurements of ees een fee. Beng 'neeny = Bhan ee in = . 
/ DS 0 : . i ij " -givin 8 . . 
sapectea it fell off again. 7 “Tene When, 08 might bo] si, wakano, is almost exactly 10 percent. The efficiency of in- | sotie of Srometeimuen tharctore: that we can fasinates 2 co 0 
é " The lamp was then mcunted in a frame which also carried the | candescent lamps, defined in the same way, according ‘to Mr. | parison between electric lamps and the older methods of illumiv ol 
} thermopile and alum batb, and which was so constructed that | Merritt, may, as we have seen, be taken at about 5 per cent. | tion, and the gross efficiency of the former de s upon the Ww 
/ measurements could be made at any desired angle. All necessary | The ratio is 2:1 in favor of the are lamp, which lies within the efficiency of production of electric current, Under cond)ticD. a 
FH irinainadiansicandatemscraanenainel — | limits determined by compsrison of candle-power and watts. such that 10 per cent. of the total energy of the fuel consumed . th 
i « “The second of these greatest of inventors is he who will teach Small as these values for the efficiency of the electric light are, | converted into electricity,—conditions which are, 1 believe, rarely or 
; ns the source of the beautiful soft-beaming light of the sey and they show marked improvement over the efficiency determined attained by our present methods.—tbe gross ¢fficie of an incaD in 
y the glow-worm, and will show us how to produce this singular 1l-| jn g similar manner lor sources of illumination which d descent lamp, one the net efficiency, determined by the meth- 
' luminant, and to apply it with success practically and commereially. | upon the incandescence of carbon by direct combustion. ore | ods which I have already described, is 5 per cent., would be ey) rm 
" Vis wonderful light, tree from eat and from consequent loss of D- | than a quarter of a century ago, Julius Thomsen® presented be-| ver cent; a value which is five times greater than that of a amp : 
\ fat Vokte nt which: we have, thedugh oo many years, “Heon foolishiy | fore a gathering of Swedish men vf science, the results of an in- rning the kind of gas used by Thomsen, and which stands i» the 
boasting. The dynamo-electrical engineer has nearly solved this | vestigation of the energy consumed in the sperm candle, and in| ratio of 5 : 8 (or, probably, rather more than tbat) to the oy 18) 
i problem. Let us hope that it may be soon fully solved, and by one | aa : efficiency of an oil flame. These flames must, of necessity, the 
; of those among our own colleagues who are now so earnestly work-| ¢ Julius Maier: Are and Glow Lampe. p. 52. w very widely with the quality of the fuel consumed, and wil Al 
| hesis by Benjamin W. Snow, | condition under which combustion is maintained. 


worm’s ligh*, and to see the approachip days of Vril predicted so | 1885. MS. in the Li 


J lone | : : ; w f computation to the voluet 
long by Lord Lytton. opert H. Tuurston— Transactions | _* Julius Thomsen: Mechanische Atquivalent des Lichtes If we apply a similar method of 
af ths denariomn oolaier af Mechanical Engineers, 1881, p. 22. 4, | Poggendorf’s Annalen, Bd. 12%, p, Ws. : given by Mr. Preece in his recent address at the Bath meet've 
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the British Association for the Advancement of Science®, aseum- 
ing that the conditions under which each illuminant is consumed 
are such that the temperature of the carbon equals 
that which is in the filament of an incandescent lam 
at 5 watts per candle, with a net efficiency, as before, of 5 per 
cent., & conditions which-can be attained in practice onl 
in the most — constructed oil and gas lamys, and whic 
are fulfilled in many of the best of our incandescent lamps of to- 
day, we obtain the following results : 

; TABLE VI. 

Gross efficiency of various illuminants deduced from the values 
given by The heat equivalent of 4 candle is assumed to be 
36 gramme ealories per minute. 


_—— 
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In cont these values it should be borne in mind that 
coal-gas isa fuel which has been obtained by the previous ex- 
penditure of considerable energy. Were we to take as our basis 
the consumption of coal necessary to the production of a candle- 
power of light, instead of the heat of the combustion within the 
gas flame itself, the values for the efficiency of coal-gas as an 
illuminant would be very considerably vebueel. 

We have already seen that there are excellent ex tal 
grounds for the statement that the gross efficiency of the incan- 
descent lamp is about .005, and that of the arc lamp about .01, 
under the assumption of the waste of 90 per cent. of the total 


ouerky Oe Pam cues te ee een Peso a eee tee produc: | hand 


tion of the current, and that the figures, small as they are, 
are considerably in excess of the gross efficiency of candles, oil or 
gas- we are in - i ee cect —- ee tek ex i 

exactly the degree of su rity which the electric light possesses 
over those illuminants i. the leaporteas matter of tre heating 
effect upon the surrounding atmosphere. Gas and oil flames 
deliver in the neighborhood of 1,000 gramme-calories of neat per 
minute to the room for each candle-power, of 3.6 gramme- 
calories of luminous radiation. An incandescent lamp of 5 per 





P | particulars, and they afford us very definite know 


the choice of standards; but it is possible wherever the data are 
properly given and the character of the standard is known, to 
reduce them all t2 a common basis of comparison. When thus 
reduced these measurements are found to agree in all ee ae 
eee: of the light retest Mor sources of illumination to 
w spectro-photometer has been a P 

BE graph okh mphrcdleee recently used 
by Mr. W. S. Franklin and myself in an extended series of ob- 
servations upon artificial sources of illumination and in the com- 
parison of their spectra with that of daylight. 

To the slit of a one spectroscope are attached a set of 
total reflection prisms, r, by means of which rays may be intro- 
duced into the upper and lower ha)ves of the slit, these rays com- 
ing respectively from sources of illumination placed to the right 
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and left-hand in a line at right angles to the axis of the collimator 
tube. The standard of illumination, which is an incandescent 
lamp S, maintained at 16 candles, is placed at the observer’s right 


Its rays having been rendered parallel by means of a condens- 
ing lense 1, pass through a pair of Nicol’s Nand N’, the 
first of which is free to revolve and enters upper half of the 
slit. The intensity of the spectrum of this Poe can be reduced 
at will by the rotation of the first Nicol, and its brightness is cal- 
culated from the angle between the planes =r zation of the 
two Nicols. To the left of the slit is moun a block of mag- 
nesium carbonate, its face vertical and forming an angle of 45 
degrees with the axts of collimation of the spectroscope. The 
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FIGS. 9, 10 AND 12.,EFFICIENCY OF METHODS OF ARTIFICIAL 


cent. net efficieucy delivers only 72 gramme-calories per candle 
power. 

Che net efficiency of the incandescent lamp may be raised some- 
what by increasing the temperature of the carbon filament, and, 
indeed, it has already been somewhat raised by the introduction 
of the new * 3 watt” lamps. These lamps have been excludea 
from this discussion because we have as yet no complete data with 
reference to them, and because it seemed desirable, aside from 
that, to institute comparisons between sources of illumination in 
waich the degree of incandescence was the same, and for all of 
which, consequently, capdle-power had the same meaning. 

When we raise the temperature of our source of light, however, 
we introduce changes, of which the methods thus far considered 
take no cognizance. 

in increasing the degree of incandescence, the ratio of luminous 
evergy to total 'y of radiation is slowly increased, and at the 
same time the relative brightness of the various rays which con- 
stitute the visible spectrum changes. Ina word, une quulity of 
the light changes, and we are confronted by importaut variations 
which cannot be expressed in candle-power. 

The investigation of these changes in composition, upon which 
color depends, involves the study of the visible spectrum of the 
source of light and the comparison of its intensity, wave length 
for wave length, with the spectrum of some properly chosen 
standard. The instrumeut necessary to this work is the spectro- 
photometer, by means of which the spectra of the two lights to be 
compared are brought together in the field of view, one above an- 
other, like wave lengths every where in the same vertical line. The 
measurements consist in bringing the two spectra to the same in- 
tensity in each of the regions selected for observation successively, 
and in determining the amount by which it is necessary in each 
case to reduce the intensity of the brighter. A variety of devices 
have been made use of for varying the brightness of the 
*pectra, and the standards of comparison adopted by different 
ovservers have included the candle, the petroleum flame, 
the gas flame, and the incandescent lamp, maintained at a con- 
staut voltage. Thus W. H. Pickerirg’® obtained the necessary 
range of intensities by placing the lamp under inspection upon a 
sliding carriage and varying its distance from the slit of the 
spectroscope. His standard of comparison wasa gas flame. H. 
C. Vogel? used as his standard a petroleum flame. Crova,!? who 
brought the intensities of the two spectra to equality by means 
of a polarizing device, adopted the moderator lampas a standard. 
Otto Schumann, in bis study of the incandescent lamp, made use 
of a“ benzine” candle. The intervention of a revolving dise 
with open and closed sectors and of wedges of smoked glass have 
also been applied to the regulation of the intensity, and the me- 
‘hod of varying the width of the slit itself, a device due to Vier- 
ordt, bas been found to give good results, where the range of 
intensities was incousiderable. 

lhe methods ne the esults of this class of measure- 
nent have differed as widely as the methods of observaticn and 








’ Preece: Address before Section A, meeting of the B. A. at Bath, 
1888, Nature, Vol. 38, p. ' 

Oo, Pickering Proceedings of the American Academy of 
Arts and Sciences, Vol. 15, 1880. 

'\ H. C. Vogel, Berliner Monatsberichte, 1880, p. 801, 

'2 A, Crova, Comptes Rendus, 87, 1878, p. 322. 


| rays of the source of light to be investigated 8’, which is placed 
at a convenient distance, fall upon the magnesium carbonate, and 
it is such of the diffusely reflected rays from the latter as reach 
the total reflection prisms, and thus enter the lower half of the 
slit, which form the second spectrum. The object gained by the 
interposition of this white surface is an important one. All arti- 
ficial light, except that from an incandescent lamp, emanate from 
glowing materials varying greatly in temperature, and the spec- 
trun obtained directly from the source is always that due to some 
particular portion of the luminous body under investigation, to 
the exclusion of the remainder, aad difters more or less in charac- 
ter from that of the source taken as a whole. ; 
The speetrum of rays reflected from the face of the esium 
carbonate, however, contains in proper proportions the light 
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Fig, 13. 


from all portions of the source, and one of the chief sources of 
rain to which spectrophotometric work is subject, is thus elimi- 
nated. 

The investigations made with this instrument, which have been 
described in a paper read before the American Association,'® 
included the measurement of candle flames, and of various 
petroleum and gas lamps, also of the lime light, the incandescent 
lamp under a wide range of conditions, of the electric arc and of 
daylight by clear and by clouded sky. The results obtained 
illustrate the precise character of those differences in composition 
to the bearing of which, upon the study of the efficiency of arti- 
ficial illumination, [ desire to call your attention. 

In the first place it was found that the light of the candle, and 
of oil and gas flames, although subject toconsiderable fluctuations 
from variations of the condition under which combustion occurs, 
differ but slightly in quality from each other and from that of in- 


13 Edward L. Nichols and W. 8S. Franklin. A Spectrophoto- 
metric Comparison of Artificial Sources of Illumination. ‘aper 
read before Section B.; A. A. A. S. atthe Cleveland meeting, 
* August, 1838, 
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candescent lamps maintained at normal candle power. The io- 
candescent material in all is carbon, and it is a significant fact 
that the average temperature of incandescence is nearly the same 
in all luminous flames, and that the bighest temperature, until 
very recently at any rate, at which it has been found practicable 
to maintain the ca filament of the glow-lamp, is a nearly 
that at which the same material exists under the most favorable 
Sr seasden-tosrers ts tas teen saree Gr Folie Temmnen, he senly 
per -power, as wn ulius near 
the same for all these flames. « : : 

QR to other sources of illumination, such as the lime light 
and the tric arc, we find the entire portion of the spectrum 
lying beyord the yellow increasing more rapidly, ions of 
longer wave-length than the yellow increasing less rapidly than 
the candle-power; the rate of increase growing steadily as the 
wave length diminishes from the red to the violet end of the 
spectrum, Fig. 8 the results of comparisons of the spectra 
of the lime light, electric arc, and of daylight, by clear and by 
unclouded sky, with that of an incandescent lamp maintained at 
mal wer. This lamp which was chosen asa 
staudard of com was an Edison 16 candle, 100 volt lamp. 
Its light was precisely similar to that of a ‘‘Board of Trade” ar- 

Sat showing the same relative brilliancy throughout 
he w of the visible spectrum. The measurements were made 
with the just described (see Fig. 7), the 
ling upon the block of magnesium carbon- 
ate, and entering the slit of the spectroscope after reflection from 
the face of the latter. For purpose of comparison the brightness 
of the standard incandescent lamp bas been taken as unity 
throughout the spectrum. If we makea diagram in which ab 
scisse are wave-lengthe, and ordinates, intensities, referred to that 
of the standard as unity, the curve for this lamp will be a straight 
horizontal line, with ordinate = 1. 

All other spectra are reduced to the same brightness in the re- 
gion of the D line of Fraunhofer, and their brightness in other 
regions, referred to that of the corresponding wave length in tke 
spectrum of the standard, isshown by means of curves. 

Observations were made in ten of the trum, equi- 
distant as to wave-length, and embracing the whole of the visible 
spectrum. It will be seen by reference to the fig. 8 that the lime 
light, curve IV., is relatively much stronger in the violet and much 
weaker in the red than the standard. In the arc light, curve III., 
this increase of intensity toward the violet is even more marked, 
but its variation in quality from the lime light is by no means so 
great, as its exceedingly brilliant, bluish-white appearance to the 

e would lead us toexpect. The source of that a ce and 

the very high actinic value of the arc is found, however, in the 
i of an exceedingly bright band in the extreme violet. 

ere the relative intensity of the arc light spectrum rises abruptly 
about 3 to 20 times that of the incandescent lamp. 

Measurements were made upon a lung-arc lamp with 44-inch 


its nor 
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carbons, with 10 ampéres and 50 volts and a short-arc lamp with 
a 2U ampére current. The character of the light was found to be 
aimost identical excepting in this light bard in the neighborhood 
of the G line, which is much more prominent in the long-arc 
lamp. ‘The character of the light was found to be much the same 
at ail angles below the horizontal plane. 

The ouly other spectrophotometric measurements of the electric 
arc with which I am acquainted, have been made upon the Fou- 
cault regulator, a lamp with carbons of small diameter. Fairly 
concordant determinations of the d:stribution of imtensities in 
the spectrum of this lamp by W. H. Pickering'*, H. C. Vogel?®, 
and Crova !°, show that the light of this lamp is decidedly bluer 
than that of the lamps with large carbons in vogue at the present 
day; the spectrum of the former being about five cimes as rich in 
the vivlet as that of gas or oil flames. Mr. Nakano’s results, of 
which mention has already been made, indicate marked increase 
in the efficiency of the arc lamp, as the diameter of the carbons is 
decreased; and since increase of efficiency arises from a higher 
average degree of incandescence, we should expect just such an 
increment in the shorter wave-lengths as shows itself in the case 
of the Foucault regulator. 

Finaily, in the case of daylight we find the intensity of the 
shorter wave-lengths exceedingly great as compared with that of 
any artificial source of illumination. If the spectrum of daylight 
be brought into comparison with that of an incandescent lamp, 
aud the two be reduced to the same intensity in the yellow, the 
extreme red of the daylight spectrum will be so dim in compari- 
son with that of the lamp as to render measurements difficult. 
In the violet the discrepancy will be just as marked, the sun’s 
—— being relatively of enormous brilliancy. Curve L., 

ig. 8, shows the result of such a measurement of the daylight 
spectrum, taken just after noon upou a cloudless summer day. 

Vogel bas given data of a determination in which the pre- 
ponderance in the violet was even more marked, the relative in- 
tensity of daylight for the region corresponding to wave-length, 
4,260 (just beyond the G line), being 100: 1 for spectra which 
were equally bright in the neighborhood of the D line. 

Ordinarily, there is considerable absorption of the blue and 
violet by moisture in the atmusphere, and a measurement of 
daylight under a densely clouded sky gave Curve Il. Even under 

conditions, with the violet reduced to about one-tonth of 
the value which it sesses in clear weather, day'igbt is very 
much bluer than any artificial light. The light emitted by burn- 
ing magnesium approaches more nearly to it than any other, 
being, according to Pickering, considerably stronger throughout 
the blue and violet than the light from the Foucault arc-'amp. 
Its color, however, is not reinforced by a violet band like that 
in the oe of the electric arc, a region which by its extraor- 
ae rigbtpess has marked influence upon the color of the 
ight. 
‘SThese variations depend upon temperature primarily, and they 
may bestudied to the best advantage in the spectrum of the in- 
cardescent lamp. The radiating surface of such a lampisata 
nearly copstant temperature throughout, and it may be given a 
very considerable range in the matter of incandescence, involv- 
ing variations in color.and total intensity, which are under com- 
plete control. 


14 W. H. Pickering, I. c. ** H.C. Vogel, Uc. !®A, Crova, l. c, 








Nagy nae ach a tigre asian ied oe ¥ aS ; 
DIETS 2 PREM RF RR NRE IE TEPER TIS ar eo%, ss eelie ee Tata Kl 


ete io 


- ~~ 
See eT cae ae 


Sc anne 


188 - 








THE ELECTRICAL WORLD. 





ee meine, 


MARCH 30, 1880, 








An Edison lamp, similar to that which bad been used as a 
standard in our previous measurements, was subjected to spectro- 
photometric analysis by Mr. Franklin and myseif, at 4 candles, 
10 candles, 16 candles, 22 candles and 28 candles, successively. 
The results obtained are shown in Fig. 9. 

The spectrum of the lamp at 16 candles is taken as of unit 
brightness throughout and the otber curves shcw the amount of 
light of each wave-length emitted by the lamp in the above-men- 
tioned states of incandescence. Intensities, in eve: y case, are re- 
ferred to the light of corresponding wave-lengtb, given by the 
same lamp at 16 candles, as unity. 

At the red end of the spectrum the intensity increases more 
slowly than candle-power, at the violet end morerapdly. There 
exists an intermediate wave-length for which the brightness is 
proportional to the candle-power. The vertical line in the dia- 
gram shows the portion of the spectrum for which this holds true, 
a point in the yellow at wave-length 6,000. 

If we suppose the same measurements eyecuted upon a set of 
lamps in every respect similar to the one in question, oe that 
their radiating surfaces are of such size that they give 16 candles, 
as indicated by. the Bunsen photometer when the degree of in- 
candescence corresponds respectively to that at which the lamp 
actually measured emitted at 4, 10, 16, 22 and 28 candles, there 
would result a set of curves of the same general character as 
those in Fig. 12. At wave-length 6,000 tnese curves would have 
a common value, and they would serve to indicate both the 
quantity aud quality of the variation of the carbon filament, asa 
function of the incandescence, candle-power remaining constant. 
The form of these curves is shown in Fig. 10. They afford us 
data for discussion of the candle as a standard of illumination 


the light of the incandescent lamp, has determined the lumin- 
osity of several types of euch lamps at various stages of 
incandescence. His nee in so far as they apply to a 16-candle 
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of a much higher degree of precision. The comparison of Jamps, 
the temperatures of which are the same, will then reduce itse)t t, 
a question of radiating surface. lum and total] 








Edison lamp, ble VIIL e of luminous radiation, unit of surface, her wi 
ere Scr proms etna) tay las es saprerede Inet oe 
Luminosity of an Batson lamp ine suena stages of incandes a ; pcre tage once 7 ie 00s of 

"it m rea a ‘or an mp ma 
cence, according to Otto Schumann, defined in terms which admit of no uncertainty. _” 
I | Luminosity of various regions of the spectrum. eis 
g ——7_|_~—séoThe Sprague Electric Foad at St. Joseph, Mo. 
=| 4, | Red |Orange|Yellow| Green| Blue | Indigo|Vio- 
é| sis A=| A A a a 2 let | The city of St. Joseph, Mo., is perhaps the most ad. 
ai ws - se 429 | vanced in the West in respect to the adoption of electricity 
regen apes” Tesi 7 —-\-——-|-——-|——-—|——= | for its street cars, and one of the most successful electric 

0.025 87.3| 54.6) 1.18 | 4.64 | este 20.14 | 0.64 0.11 aa street railways in the country is that of the Wyatt Park 
bie att ts 8 234 oa 53.1 20.8 in 0.34 Company’s there, a fine view of which we give in this 
“293|105°0| 86.41 2:08 | 17:14 | 9992 | 1083 | 40D | 0188 issue, The first electric line to be operated in St. Jose; h, 

ates 108.7) 6.91 23.85 463.0 19.1 is 1.36 was the Union Passenger Railway, equipped by the 

Loss i2n-4/124-7, 9:96 | aor | 26s8 | siT7 | 1608 | 3:79 Sprague Electric Railway and Motor Company, and the 

1.099)124.5/136.4; 11.43 | 52.96 | 345.2 | 472.2 | 26.98 | 6.58 success of this line has been so great that the railway 








I have made these values of Schumann’s the basis of a set of 
curves, by means of which the variation in luminosity, with total 


company ordered an additional number of cars. 
This line at St. Joseph was one of the first in the country 
to demonstrate practically the successful operation of an 
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TABLE VII. 


A comparison of the total luminosity of the incandescent lamp | and the cars plowed their way through the beavy drifts on 








: hich ld ic. alae T he | Dersy mm watts, is exhibited, see Fig. 12. It will be seen that 

i ; pa = yp re : gaa im. any oe way. They show the | the position of the maximum moves slightly towards the violet as | electric railway in asnow storm. In the early part of this 
i i relative distribution of energy in tbe spectrum of five lumps. | the rightness of the lamp increases, This tendency is very slight . bli df th ste rairies struck Ss 
H} e whi ‘h, according to the indications of tbe Bunsen photometer. | within the range of temperatures reached by the incandescent winter a Zzara irom e@ western p struck St. 
i i — pnbeenee of tale’ hot oe Pegs payer Seco lamp. In the arc light we should find the displacement nx st | Joseph with all its force and covered the streets in that 
f Fj nous 4 ur ¢flic 3 : 3 ¥ 

i ; expressed in terms of the candle-power produced per watt ex re ieheiiaraee uae. wanes oases: ace city tothe depth of from 6 inches to 1 foot, and in many 
' 4 ~— in ee rises 7 incandescence increases. | ment of the maximum is inconsiderable, The curves shown in | places drifting badly. The telephone, telegraph and elec- 
or lamps of the type upon whic se measurements were made. | ‘ ; ‘ ‘. : 

B for instance, the relative efficiency referred in each case to tha’ | (5-18 are taken from the investigation by Crova, ase de’ | tric light wires were borne down by the snow in all farts 
* : of the lamp, the incardescence of which corresponds to the' | yu jght and of the flame ofa petrokum lamp. Tbe maximum | Of the city, and trade was for the time being, according to 
t of ae Rdinoa lamp at 16 candles, is given in the column headed, | ig sunlight is at A = 582, that of the petroleum A = 592. —— one of the local papers, fairly paralysed. In spite of this 

‘ » in table VII. all scurces of illumination will be found to have a maximum : : 5 
. Watts. lying between these two wave lengths. : general blockade the electric railway ran uninterrupte diy, 
i. 





Relative efficiency referred to that of 
a 16-candle lamp as unity. 
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alent to that of an Edison 
16-candle lamp giving— ‘andle _power.|Luminous radiat’n 


| Watts. | Totalradiation. 
i | 
(1) 4candles................... 2H 211 
MeO re: ceavesuasnuerenes .729 652 
) 16 Prat geal ie eae agias 1.000 | 1.000 
4) 22 TM: ghia hee Ghee ieeae Ss | Vs ! 1.368 
SSD > eng eeytaecres Gwe 1,391 1.589 





If, however, we retain as the measure of efficiency, the ratic 
luminous radiation : 
total radiation 
coinciding with thos: reached by the method of the therm: piie 
and alum cell. To tis end we must know the above-mentionec 
ratio for someone can ile power aud the number of watts necessar\ 
to the production of each state of incandescence for which the 

computation is to be made. 

The relative efficiency can then be calculated from the area: 
inclosed by the respective curves. Were tue «andle-power pro 
portional to the energy of luminons radiation, the values tbu: 
obtained would be identical with the relative effi-iency deter- 
mined from the relation of candle-power to watts. The relative 
efficiency thus compuied (<ee Table VII.) does not coincide witt 
that obtained from the ratio of watts to candle-power, however. 
for the reason that the various rays which make up the visitbk 
spectrum do not enter into the production of candle-power 1m pro- 
portion to their energy. Toe mostimportant wave lengths, so far 
as light-giving power is concerned, are those which form the 
yellow of the soectram, and the relative luminosity falls off 
rapidly botn toward the red and the violet. The longer wave 
lengths have, however. much more influence upon candle-powe1 
than the more refrangible rvys, as will be sen by an inspectior 
of the curves, the relative fallmg off of the red end of the spec 
trum being compensated by larger and larger arcessions in the 
blue and violet as the state of incandescence ‘ncreases. 

Luminosity is the factor which we must take isto account ir 
seeking a complete expression for the efficiency of any source of 
illumination, and the method to be pursued in the determination 
of toe luminosity must depend upon the use to which the light i- 
to be applied. If we estimate light by its power of bringing out 
the colors of natural objects, the value which we place upon the 
blue and violet rays must be very different from that whicb 
would be ascr'bed to them if we consider merely its power of il- 
lum:nation as applied to black and white. Ina picture gallery- 
for instance, or upon the stage, the value of an illuminant in 
creases with the temperature of the incandescent material, out of 
all proportion to the candle-power, whereas candle-power affords 
an ¢xcellent measure of the light to b> used in a reading room. 

A number of determinations of the luminosity of artificial light 
have been made. In the earliest of these by Vierordt,*7, the 
amount of white light which may be mixed with each color of 
the spectrum, without producing an appreciable change of tint, 
was taken as the measure of the luminosity of that color. The 
result is shown graphically in Fig. 11. The curve indicates the 
light-giving power of each wave length, estimated in the above 
manner, The sourceof light experimented upon was a petroleum 
flame. The vertical line indicates the region of the spectrum 
within which—according to the measurements of the quality of 
ligot of the incandescent lamp already described—the increase in 
the brightness of the spectrum is proportional to the candle-power. 
This region corresponds very nearly with that of maximum 
luminosity of the spectrum. 

The luminosity of the blue and violet rays is so very small that 
in the production of candle-power the influence of the very - apid 
growth of this end of the spectrum with increasing temperature 
of the lamp is scarcely appreciable. Uf we estimate the light- 
giving value of the diff rent portions of the spectrum by means 
of the facility with which we can distinguish black characters 
upon a white ground, the importance of the more refrangible rays 
is still farther diminished. Thus Macé de Lepinay and Ni«ati!* 
have shown that if yellow and blue light, cotlamaul to be of equal 
brightness by photometric means, are of such intensity that ove 
ean clearly distinguish a printed page when illuminated by the 

ellow, the same page will be entirely illegible when the blue 
fight alone falls up it. These observers conciude, indeed, that 
‘*the mere distinguishing of objects is due almost exclusively to 
the illumination produced by the less refrangible half of the 
normal spectrum;” so that at equal brilliancy “ the superiority 
of yellow sources of ligbt (lummous gas flames, incandescent 
lamps) over sources richer in blue rays (light of the electric arc) 
is incontestible.” ‘ The only real advantage,” they add, “ upon 
the sid2 of the light from the electric arc is when one desires to 
rehabilitate obj cts more nearly in the bues which they present 
io the Jight of day.” This single advantage is one which it is im- 
possible to take due account of, numerically, in an estimate of 
the efficiency of artificial illumination. It is nevertheless a most 
important factor in determining the adaptability of a light to 
nearly all the purposes of every-day life. 

Otte Schumann,’ te whom we owe a most exhanstive study of 


, wecan deduce from these curves value 


17 C, Vierordt, Annalen der Physik und Chemie, Bd. 137, p. 200. 
1% Macé de Lepinay and W. Nicati, Journal de Physique, sec- 
ond line, T. 2, p. 75, 1885. 
an Otto Schumann, Elektrotechnische Zeitschrift, Ba, 5, p, 224 





‘THE SPRAGUEZXELECTRIC ROAD AT ST. JOSEPH, MO. 


witb its candle-power shows that the former increases with the 
energy Of tbe jamp more rapidly than the latter, although the dis- 
crepancy is not so marked as in the comparison uf efficency of 
candle-power with that of luminous pamaten. 

The following table, obtained by the summation of the lumin- 
osity curves. shows the relation between candle-power and total 
juminosity, in the case of the lamp studied by Schumann: 


TABLE Ix 
Candle-power and total luminosity of the incandescent lamp. 
Watts. Candle-power. Total luminosity. 

Bea. OR Sar eee 4.11 

O82 ee ee 6.31 

68.8 10.12 10.20 

72.9 12.05 12.58 

86.4 18.30 20.64 
106.7 31.60 36.80 
118.6 41.44 49.77 
124.7 50.16 60.85 
136, 64.15 


Plainly then, candle-power does not afford a measure either of 
the light-giving energy or of the luminosity of a source of illum- 
ination. hen used in the comparison of sources which differ in 
tempcrature, the indications of the photometer always yield us 
relatively too low a value for the intensity of the lamp of bigher 
incandescence. In the case of candles vs. gas, or of either of t 
in comparison with the incandescent lamp at normal temperature. 
the error is not important, but between the candle and the ** 16 
candle” lamp maintained at 50 candle power, the discrepancy 
amounts to 10 per cent. For the electric arc the ratio of candle- 
power to total buminosity is very nearly 4:5, and in the case of 
daylight it is about 4 : 6. 

pb are-light photometry, candle-power is already a weil-nigh 
meaningless term. Would it not be well te abandon it altogether 
in favor of some standard affording us an expression for the lu- 
minosity of radiation? So far asthe incandescent lamp is con- 
cerned, light-giving power is a perfectly definite function of the 
temperature and of the area of the radiating surface. We are 
unfortunately not in position at the present day to measure the 
ooasrenmne of an incandescent filament, but the time will un- 
doubtedly come when the relation between the temperature and 
the quality of the light emitted by glowing carbon will be defi- 
nitely known, We may indeed look forward to the development 
of some optical metbod for the measurement of the temperature 
of incandescence which shall be as easily performed as our pres 
ent method of determining candle-power, avd which shall admit 


use to-day require about three watts 
under normal conditions,—Eps. E, W, 


the line without trouble or stoppage, and without any aid 
frcm snow plows. 

The road bas been very largely patronized by the resi- 
deits of St. Joseph, and property along the line has 
greatly increased in value. The grades of the Wyatt Park 
Railway are in some points on the road as high as pine 
per cent., and the cars without difficulty reach a speed of 
15 to 18 miles an hour in the outside and suburben districts, 
reducing to a lower rate of speed when operating within 
the city. 

St. Joseph, Mo., is in fact, as we have said, coming to 
the front rapidly as one of the leading cities in electrica! 
enterprise in the West. It already has two street railways 
operating by electricity on the Sprayue system, and 4 
great many manufacturing industries are kept in opera- 
tion by the same power by means of stationary electric 
motors operated from the regular railway circuit. It is 
understood that the two other street railways in St. Josep! 
will soon be fn operation upon the electric system, so that 
the horse will be supplanted in St. Joseph for that class 
of work. : 


Watts per Candle. 


To the Editor of The Electrical World: 

Sir: Will you inform me on the following question 
through your columns: How many watts are required 
per candle power in the best incandescent lamps? 

INDIANAPOLIs, Ind. Cc. G. D. 


ANSWER.—The best commercial incandescent Jamps in 
per candle-power 
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The “Victo.” Split Insulator and Hanger. 





The E, 8. Greeley & Co., of this city, have recently 
brought out a novel split insulator which seems applicable 
to a variety of line work, The insulator, known as the 
‘-Victor,” is shown in Fig. 1. Itis provided with an open- 
ing to accommodate the largest wire and it has a perfectly 
smooth bearing and locking lugs that prevent torsion of 
the two parts after they are bound together. For this 
purpose a special hanger is furnished in two sizes, 2 inches 
and 6 inches in length respectively. This consists, as 
shown in Fig. 2, of No. 14 galvanized wire twisted to- 











stroke of the planer, the stroke on short cuts of 8 inches 
being 22 to the minute. The action of the motor is not 
such as might have fairly been expected under such try-| 7o the Editor of The Electrical World: 
ing conditions, for there is no sparking, and nothing but; Sir: I see by Tue ELECTRICAL WORLD that Messrs. 
the ammeter tells of the vuriations which take place | Brill and Hunter are having quite a discussion about the 
in the 4-inch ariwature. method of introducing storage batteries into the end of a 
The **Connecticut” motor is now being arranged for | car upo» -lides or trays. You will pardon my trespass 
constant currents, and we understand that the company | upon your space in order to state that if Mr. Brill will re- 
will make a specialty of isolated transmission for which 
the demand is on the increase in the mining districts. 
We may add that these motors can be seen at the offices 
of the local agents, Messrs. Fleming & Kimball, of this ; ( 
city. 
: 
Annual Meeting of the New York Electrical socety 
At the meeting of the New York Electrical Society held 
on March 20, the following officers were elected for the 


Introdaciug Storage Batteries into Cars. 











FICS. 1, 3, 2 AND 4.—THE “VICTOR” SPLIT INSULATOR. 


gether, except at the ends which surround the insulator. 
The ends are long enough to encircle the insulator twice, 
after which they are twisted together, as shown. 

The uses to which these split insulators can be put are 
apparent. Being in two parts, they can be placed upon a 
line already erected equally as well as upon a new one; 
and they are specially adapted for taking up sag, for guys 
and “hauling off” purposes. Another use to which they 
can be applied is the increase of the capacity of cruss- 
arms by suspending them beneath, and hence they are 
also specially adapted for the suspension of wires under 
elevated railway structures and in tunnels. 

The illustration, Fig. 3, shows the new split insulator 
applied as a circuit breaker for arc circuits, and Fig. 4 
Shows its application as a tree insulator. 

a oe me ce me 


The Connecticut Motor. 


ee 


The Connecticut Motor Company, of Hartford, was or- 
ganized in the latter part of 1888 to manufacture the sta- 
tionary electric motors designed by Robert E. Dunston, 
C.E.. late of the Pilsen-Joel and Anglo-American Brush 
companies, of London, and known to many of our readers 
in connection witb the technical work of the old Schuyler 
Electric Light Company. The directors and principal 
stock holders of the Connecticut Motor Company are S. M. 
Gladwin, president; Robert E. Dunston, secretary and 
treasurer; and these, with C. C. Sterling, directors. 

The past few months have been employed in equipping 
a suitable factory, the testing department of which is 
shown in our illustration, Fig. 2. The company has now 





ensuing year: President, Mr. Francis B, Crocker; Vice- 
Presidents, Messrs. Joseph Wetzler, Francis Forbes, and 
Dr. Otto A. Moses; Secretary, Mr. G. H. Guy; Treasurer, 
Mr. H. A. Sinclair. 

The society then took up the diseussion of ‘* The 


flect a moment I am led to believe that he will remember 
that in 1883 | took him into my office on the second 
floor of the Mutual Life Insurance Building to show him 
the Faure secondary batteries that were placed there by 
some prominent gentlemen associated with me at the 


Underground Wire Problem in New York City.” Mr. C. | time in the control of that system for passenger railways, 


O, Mailloux contended that the electrician had at his | and which batteries were mounted upon plank slides in the 
command all the facilities for operating electrical circuits | same manner as ¥ as at first used by me in lighting the first 
successfully underground, and ail that was needed was, car lighted by incandescent lamps upon the Pennsylvania 


proper insulation and care in laying and maintenance. 
This was replied to by one of the members, who drew 
attention to the fact that while such a doctrine was 
theoretically true, the cost involved in procuring such a 
high quality of insulation together with the rental of the 


Railroad running between Jersey City and Rahway for sev- 
eral months. And he may also remember tbat my object 
in asking him to see them was to induce him to make 
plans for acar operated by the Faure battery and Reck- 
enzaun motor, which was expected in New York about 





FIGS. 1 AND 2.-CONNECTICUT MOTOR AND TESTING ROOM. 


completed a line of shunt-wound motors.of from 4 to 10 
h. p. The same general design runs through all sizes, a 
good idea of which may be had from the engrav- 
ing, Fig. 1. Although the design of the Connecticut 
motor possesses minor features of mechanical novelty and 
interest, such features are incidental only, the primary 
object of the designer having been to obtain such elec- 
trical proportions and arrangement of mechanical detail 
as would produce a machine combining high efficiency 
and first-class workmanship with moderate first cost. 

A Sh. p. machine is now in operation at the works of 
the Pratt & Whitney Co., of Hartford, where it is em- 
ployed in running a planing machine. This particular ap- 
plication of electric power is very exacting. In the present 
instance the power called for and given by the motor 


conduits, would make the undergrounding of arc circuits 
impracticable, and the experience of Mr. B. E. Sunny 
with underground conduits in Chicago wascited to prove 
that even with the best materials available the cost of 
maintaining underground arc circuits was so high as to 
make it prohibitive. 

Dr. 8. S. Wheeler, the electrician of the Board of Electrical 
Control, described the system as laid down in New York, 
and adverted to the fact that cables carrying 1,000 volts 
alternating potential were now working successfully in 
this city, one on 125th street and another in 28d street; 
and tests showed that after a few weeks’ use the insula- 
tion resistance had considerably increased, and he saw no 
reasonable cause for their failure in the future. A num- 


(that time from the parent company in London. The 
rough plansI submittted at that time to himself and 
others required the slipping of the battery mounted 
upon a tray or slide into the end of the car 
under the seats of the passengers, and if 1 am 
not mistaken Mr. Brill called attention to the 
fact that under the construction plans of that pe- 
riod some changes would be necessary to avoid the wheels 
of the car. That point I submitted for development to 
the electrician of the company in New York, who had 
furnished the design. As Mr. Hunter was at that time 
still pursuing the vocation of patent solicitor his ignor- 
ance of the prior use of that method is easily accounted 
for. I think I have those plansin my New York office 


ber of other speakers expressed different and varying | still, and there are others extant. 


sometimes varies from } to 8 h, p. during each double | views on the same subject, 


PHILADELPHIA, Pa, P. P. QUACKENBOSS, 
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Novel Electric Door Opener. 





Our illustration represents a new door opener recently 
brought out by Messrs, E. A. Wildt & Co., of this city. In 
this door opener the throw back B which opens the door 
is controlled by a spiral spring, which is compressed by 
the closing of the door, and which is prevented from 
acting until the armature is attracted by the electro- 
magnet, and thus allows free motion to the 
tongue which is held by the armature. This 
tongue, it will be seen, is pivoted at one corner 
of the electro-magnet, and bearing up against it is the lever 
which controls the latch bolt. When the armature is at- 
tracted, the lever is free to move, the spiral spring forces 
the throw back B against the door jamb, and forces the 
door open, the lever cuntrolling the latch then having free 
motion to withdraw. The door opener is very simple and 
the power of the spiral spring is sufficient to move the 
heaviest door. 

we a com 


Judge Coxe’s Storage Battery Decision. 





U. 8. Crrcurr Court--Southern district of New York. 

The Electrical Accumulator Company vs. The Julien 
Electric Company and William Bracken, in Equity. 

Frederick H. Betts, for complainants. 

Thomas W. Osborn and Horace M. Ruggles for the de- 
fendants. 

Coxe, J.: 

This is an action for the infringement of four letters 
patent owned by the complainant, for an improvement in 
secondary electrical batteries. One of these, No. 266,262, 
granted to Shaw & Rogers Oct. 17, 1882, has been with- 
drawn from the consideratio2 cf the Court. The three in 
controversy are No. 252,002, granted Jan. 3, 1882, to 
Camille Alpbonse Faure, and Nos. 312,599 and 318.828, 
granted respectively. Feb. 17, and May 26, 1885, to Joseph 
Wilson Swan. The invention of Faure relates to that 
class of batteries which give no electricity of themselves. 
and are active only when rendered so by sending a cur- 
rent through them from an independent source of electric 
energy —batteries which, being included for a time in a 
circuit generated from an ordinary galvanic battery, for 
example, become charged, so that they subsequently give 
out electricity on the completion of a proper circuit. 
This process may be repeated an indefinite number of 
times. When the battery runs down it can be charged 
again. 
Gaston Planté, in which, by along and expensive opera- 
tion, involving weeks, and even montbs, the plates 
are formed but with a comparatively limited capacity. 
To prevent this waste of time and money, and to construct 
a more powerful battery, was Faure’s object. His elec- 
trodes are made, not by the formation of a porous layer 
by disintegration in the body of the metaliic plates, but 
by adding to suitable supports a layer of active material 
of the desired depth, in the form of a paint or paste, or 
otherwise, which is, or at once becomes, spongy or purous. 
This active layer may be rendered mure porous by mixing 
with the material composing it some inert material, such 
as crushed coke. “In charging, the electricity acts to 
produce a reduced mass of porous lead on one electrode, 
and a mass of peroxide of lead on the other. When the 
battery is discharged, the reduced lead becomes oxidized, 
and the peroxidized lead is reduced until the equilibricm 
1s restored.” The claims in controversy are the first and 
fourth. 

They are: ‘'1. As an improvement in secondary batter- 
ies, an electrode consist ng of a support coated on one or 
more faces withan active layer of absorptive substance 
such as metal or metallic compound applied thereto in the 
described conditwon—so as to be or instantly become 
spongy. and thus capable ot receiving and discharging 
electricity, as stated, in contradistinction to a metallic 
plate itself rendered spongy by the disintegrating action 
of electricity, substantially as and for the purpose set 
forth. 

**4, In a secondary battery, a series of cells, comprising 
each a pair of electrodes with an active spongy layer 
thereon, combined with non-porous partitions between 
adjacent cells, substantially as amd for the purpose set 
forth.” 

The general defense is want of novelty, which is sub 
divided as follows: 

First, prior use. Second, anticipation in prior patents 
and publications. ‘bird, public use more than two years 
prior to the application. Fourtb, lack of invention. 
Fifth, the claims are too broad and include well-known 
prior inventions. Sixth, the patent is ambiguous and 
misleading and does not point out the inventions. 
Seventh, the original application was unlawfully ex- 
panded by amendments. 

Non-infringement of the fourth claim, if construed to 
mean that the electrodes must be applied to the partitions, 
is also alleged. 

That the language of the patent is ambiguous, and 
especially so as it relates to the first claim, seems to be 
conceded on all hands, If other proof were needed that 
it 18 not written in the most perapicuous language it will 
be found in the fact that the record contains nearly 2,000 
pages, the greater part of which, as well as of the briess. 
which aggregate 411 pages, is devoted to an effort to as- 
certain its meaning, an effort which has hardly crystal- 
lized into a demonstration upon any one of the the points 
in controversy. 

In construing the first claim it should be remembered 
that it is limited to an improvement upon the well- 
known batteries of Gaston Plapté, who was the creator 
of practical secondary batteries. Theart began with him. 
A secondary battery as distinguished from a primary bat- 
tery is, therefore, one element of the combination (Tele- 
phone Cases, 126 U. 8S. 572). A secondary or storage 
battery is a battery which has no original power of de- 
veloping a current of electricity, and is active only when 
rendered so by sending a current, elsewhere generated, 
through it. The current produced by the secondary 
battery, because of the change in the surface of the 
plates, will run in an opposite direction to that of the 
current produced by the independent source of 
electric energy by which it is charged. A _ prim- 
ary battery isa chemical generator of electricity which 
is active by virtue of the materials of which it is made. 
The material of at least one electrode passes into 


The inventor describes the secondary batteries of : 


solution during the use of the battery. A primary battery 
is active; a secondary battery, in its inception, is passive. 
The two differ as a spring differs from a reservoir. In the 
former the electrodes are dissimilar and the battery is 
rendered operative by reason of the attack upon, and dis- 
solution of. the positive electrode in the battery fluid. 
The other electrode collects the electric energy from the 
liquid. In the latter the electrodes are initially similar or 
substantially so. They are not acted upon by the liquid 
and either may be made the positive or negative electrode 
by its communication with the charging source of elec- 
tricity. ‘‘A primary battery can only give a certain 
amount of current in a definite period of time, while in 
the secondary battery the amount of current which may 
be obtained from it depends entirely upon the resistance 
of the conducting wires discharging it.” The current may 
be much stronger than that obtained from the charging 
battery. A primary battery which has become exhausted 
muy be restored to partial effectiveness by sending a 
current through it, always in a reverse direction, from an 
independent source of electricity, in the same manner, 
substantially, as a secondary battery is charged. Thus 
the normal condition of the cell may be approximately, 
but not wholly, restored, for the battery constantly loses 
capacity until it ultimately becomes useless. Upon this 
branch of the controversy, the question, regarding which 
there has been the widest divergence of opinion, is 
whether or not a primary battery, thus treated, becomes 
a secondary battery. It is insisted on the part of the com- 
plainant that it is only a partially ns primary 
battery; that it lacks the essential c teristics of a 
secondary battery. In a secondary battery there are two 
elements initially alike or substantially alike in electric 
properties and not separated in the électro-motive 


A NovEL ELEctTRIc Door OPENER, 


seale; both are, in the first instance, chemically 
inactive and practically insolub'e in the electrolytic 
liquid; either may be connected with the positive pole 
of the charging battery and at any time the current 
may be reversed; the process of charging and discharg- 
ing may be repeated indefinitelv without loss of force or 
undergoing physical change. None of these distinguish- 
ing features are found in the restored primary battery. 

On the other hand, the defendants contend that a sec- 
ondary battery may be one which at any stage of its exist- 
ence has come to a state of electrical equilibrum so that 
it can give no electricity of itself. In other words that a 
secondary battery may be a primary battery which has 
become exhausted and charged from an independent 
generator. That the distinction between the two lies not 
in the construction of the battery, but rather in its con- 
dition, eo that the same battery may at one time be 
primary in its action and at another time secondary. 
When the chemical energy of the battery has an electric 
origin the battery is calla e secondary one, when it has 
not such an origin it isa primary one. 

It is well nigh impossible to reach an accurate and com- 
prehensive definition so that batteries of all varie- 
ties can be instantly classified. There are well known 
primary batteries and well-known seCondary batteries, 
but between these there is a narrow, debatable ground 
occupied by actual and euppositive hybridous structures 
which can bardly be included in any general definition or 
placed in either group. At this point it may be said, 
generally, that an ordinary well-known type of a primary 
battery, does not, it is thought, become a secondary 
battery, as that term is understood by electricians, be- 
cause it is partially restored by sending a reverse current 
through it. The possesson of the knowledge that this 
may be done would not aid materially in the construction 





and operation of a secondary battery. The patent is ad- 
dressed to those having a gern and technical know!- 
edge of the subject (Loom Co, vs. Higgins, 105 U. 8., 580, 
585). Terms of art are used. When, therefore, one elec- 
trician speaks to another of a secondary battery he does 
not mean, and wil! not be understood to refer to, an ex- 
hausted primary battery, but to the structure before 
described, For t urpose of this case no greater particu- 
larity or refinement of the definition is necessary. 

The claim further provides “ for an electrode consisting 
of a support coated,” etc. It ig insisted that by a necessary 
implication the claim is limited to the use of two similar 
electrodes. The argument in support of this theory is 
ingenious, but it is answered by the plain language of the 
claim. An electrode cannot mean two electrodes, Had 
the patentee so thought or intended, he would hardly have 

the words *‘ a pair of electrodes ” in the fourth claim, 
The French patent, the file wrapper and the patent in suit 
all demonstrate that the etc had his attention sharply 
drawn to the distinction between one electrode and two 
electrodes, and that he deliberately and intentionally 
claimed the former. He must abide by his ision, 
Sutter vs. Robinson, 119 U. S., 530, 541; Shepard vs. 
Carrigan, 116 U. S., 593; Roemer, vs. Peddie, 27 Fed. Rep., 
702; Caster Company vs. Speigel, 26 Fed. Rep., 272. 

A secondary battery, therefore, containing one Faure 
electrode would be within the claim, although the other 
electrodes were di , provided the two operate to 
receive and disc electricity as stated in the specifica- 
tion, The plates oo metal (lead, for instance) or 
of a non-metallic (carbon, for instance) coated 
on one or more faces with an active layer of absorptive 
substance, which may be ** metal, m oxide or salt— 
which layer is or at once becomes porous or spongy.” The 
rp 4 coating may be of lead or any of the salts of lead. 

etallic compounds, as well as metals, may be used. Pref- 


; erence is expressed for spongy lead, but other coatings are 


included. ** This active material may be app in vari- 
ous ways, so as to obtain a layer of the desired depth, as 
in the form of paint, paste, or cement, in the form of a 
deposit py galvanic action or chemical pitation, or 
otherwise.” It may be applied—that is, added to and 
formed out of the plates, in any suitable way, so only it 
is of the desircd thickness ard of sufficient uniformity to 
be an improvement on Planté. It must operate success- 
fully in a secondary battery and instantly become perme- 
able to the liquid and thus be capable of receiving and dis- 
cherees electricity. 

It is asserted by the defendants that the claim is bioad 
enough to cover an electrode, the active layer of which is 
soluble in the electrolyte and one to which the layer is ap. 
plied after immersion in the battery fluid by galvanic de- 

it or chemical precipitation out of a solution in the 
iquid. The complainant, on the other hand, insis's that 
the pr construction is that the absorptive substance, 
which is insolutle in the electrolyte, must be applied 
prior to the commencement of charging the battery, and, 
erenoqnentty prior to the immersion of the electrode in 
the battery liquid. Each of these conflicting theories finds 
support in the contradictory and ambiguous statements of 
tbe specification. The experts seem toagree that the claim 
covers an electrode coated with a suitable active layer de- 
— thereon mechanically,chemically orelectrolytically 
compiainant’s witnesses think the method of applica- 
tion as a paint, paste or cement to be the most advantage- 
ous and that the specification indicates, by strong implica - 
tion, that this was Faure’s opinion also, They consider, 
however, tbat all the described methods are included in 
the claim, with no preference expressed for any one. When 
the layer is applied mechanically. it naturally must be be- 
fore immersion in the battery fluid, but it can bardly be 
said that galvanic action refers to another than the charg- 
ing battery or that chemical precipitation refers to other 
than the battery liquid. The patent does not express a 
preference for the pre-applied layer. and the most natura! 
and sensible a would seem to be that when 
the layer is to be formed electrically it shall be by galvanic 
deposit out of a solution in the electrolytic liquid itself. 
The plate can as well be coated there as in another liquid. 
and to coat it elsewhere would seem to be a cumbersome 
and inconvenient process. 

But it is said that the description of the charging and 
discharging process indicates that the coatings are pie- 
applied. That otherwise the charging would not operate 
tv reduce immediately the layer to porosity or sponginess 
on one electrode and peroxidize itonthe other. It would 
not at once become spongy, unless placed there before the 
plates were put in the battery liquid. But it would seem 
that this contention can hardly be maintained in view of 
the ex language used. 

Again, the patent is not specific upon the question, 
whether or not the absozptive substance shall be insoluble 
in the battery fluid. The language which directly bears 
upon this point is as follows: 

** The oxides or ealts of lead not soluble in the electro- 
lytic liquid are deemed the most advantageous for cover- 
ing the supports of the electrodes. The invention is pot, 
however, limited to these, but includes. generally sub- 
stances capable of absorbing and storing electric energy 
in the manner described; for example, manganese Or avy 
salt the oxide of whose base is insoluble.” 

Whatever may be said of the active layer, there can be 
no dispute that this language is insoluble. No one con- 
nected with the cause professes to understand it. It is 
unique as a specimen of closely-woven ambiguity. The 
complainant's counsel admits that the first sentence im- 
plies that a soluble layer may be employed, but he thinks 
the second sentence indicates that this is not the correc! 
view, and that the intention of the patentee was to include 
only porous layers which are capable of absorbing and 
storing electric energy in the manner described, namely. 
by deoxidizing on one electrode and peroxidizing on | he 
other when the battery is charged, and by oxidizing the 
spongy layer and deoxidizing the peroxidized layer whe 
it is discharged. It is insisted that this operation is not pos- 
sible if the active layers go into solution that they wou! 
not then absorb or store electricity. On the other hand. 
it is contended that the patentee did not intend to limit th: 
invention to the oxides or salts of lead not soluble iv 
the battery fluid, but wished to include generally all sub- 
stances as materials for covering the supports which are 
capable of absorbing or storing electricity, electrolytically. 
The patentee specifically states that the invention includes 
manganese. support would be within the invention. 
therefore, if éeeaak with the sulphate of manganese, which 
is a salt soluble in the liquid, though the oxide of its 
base is insoluble. 

It is thought, then, that the lenguage of the patent. 
although by no means clear, can hardly be construed 0 
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exclude @ coating soluble in the electrolyte. Why the 
patentee, having invented a practical, efficacious and 
meritorious method, should have used language which ap- 
parently includes an inferior and comparatively useless 
one is, indeed, inexplicable. That it was intentional can 
pardly be imagined. If these conclusions are correct it fol 
jyws that the claim should be construed to cover : 

First. A secondary battery as distinguished from a 
primary battery. ; 

SECOND. An (one) electrode in the battery capable. in 
conjunction with the other electrode, of receiving and dis- 
charging electricity as described, 

THtRD. The said electrode formed of a plate of metal or 
carbon or any suitable non-metallic substance. 

FourtH. The active layer of sufficient depth and uni- 
formity to operate successfully added to the plate in any 
suitable way as a paint, paste, or cement, or electro- 
lytically, or chemically. 

’ FirtH. The active layer of spongy lead or any metallic 
compound eapable of satisfying the conditions of the pat- 
ent as t9 porosity, etc. 

SixtH. Any suitable electrolytic liquid. 

It now becomes necessary to ascertain whether the 
invention, as so described, is anticipated or rendered 
void for want of patentable novelty by anything disclosed 
in the prior art, and, if so, whether the real invention of 
Faure can be saved by a disclaimer of non-essential feat- 
ures inadvertently inserted in the specification. 

The defendants have iutroduced an immense number of 
exhibits, which show the steady evolution in batteries, 
both secondary and -primary. As to avast majority of 
these, it is not pretended that they antici ‘ ey may 
be interesting from a scientific standpoint, but they 
shed little light upon the issues in controversy, and rather 
tend to confuse them. In order to determine who shall 
be rewarded in the race for invention it is not essential to 
no‘e the efforts of those contestants who have dropped out 
during the first half of the contest. Those who reach the 
goalare to be considered. and the one who reaches it first 
is entitled to the prize. It is only necessary, therefore, to 
examine those exhibits which show the closest approxi- 
mation to Faure’s invention. 

The article from the Electrician of 1863 is entitled 
“Secondary Batteries.” The writer, after describing a 
battery charged from an independent source, and which 
contains a couple like Planté’s, except that the positive 
element is of zinc instead of lead, says: ‘We have by 
preference employed for the primary battery a few 
Daniell’s cells, which, although much less rapid in their 


action than the Bunsen cells, suffice for the production of 
the peroxide of lead,on which the efficiency of this 


secondary battery depends. 

“The great power of the secondary combinations we 
have referred to is due to the presence of the peroxide of 
lead in contact with the negative elements in these com- 
binations.” 

The writer then describes a negative element of plat- 
inum or lead, surrounded by a mixture of dilute sul- 
phuric acic and peroxide of lead, and a positive element 
of amalgamated zinc in dilute sulphuric acid. He says 
further: *‘By the action of a battery of any kind, pro- 


vided the tension or electric motive force be sufficient, | A 


we may readily obtain a secondary couple, or any pum- 
ber of secondary couples, constituted therein upon the 
principle of Grove, or according to the plan of De la Rive, 
of using the peroxide of lead instead of nitric acid. Such 
secondary couples may be capable of remaining in action 
only for a few minutes or for very much longer space of 
time, according to the period which they are charged by 
means of the primary battery.” : 

The plan of De Ia Rive, referred to, describes as an elec- 
trode for a primary battery a thin plateof platinum placed 
in a porous pot, with a powder of peroxide of lead, and, in 
some instances, the peroxide of manganese, packed 
around it, This arrangcment is quite similar to the nega- 
tive electrode of Leclanché’s United States patent No. 
165,452, and to the Faure electrode shown in Fig. 2 of his 
drawings. In fact, if the other electrode shown in this 
figure were amalgamated zinc instead of ‘* a piece of lead 
with its inner face covered by a paste of sulphate of 
lead,” the analogy would be well nigh perfect. 

The difficulty with tle article as an anticipation seems 
to be that there is no pretense that in charging the bat 
tery therein mentioned ‘‘ the electricity acts to produce a 
reduced mass of porous lead on one electrode and a mass 
of peroxide of lead on the other.” 

To one not versed in electrical science the operation 
described in the Electrician would seem to differ but little 
from the act of restoring a cell of De la Rive or 
Leclanché by the application of a current from an ex- 
ternal source sent through it in an inverse direction. 

The article is not illustrated by drawings, the descrip 
tions are somewhat vague and general, and there is no 
evidence that a successful secondary battery having the 
charateristics mentioned was ever made; on the contrary, 
structures quite similar were proved to be inoperative and 
valueless, 

It would seem that the article ‘** relates to that class of 
batteries which give electricity of themselves.” A person 
skilled in the art, after reading it, would not be able to 
construct a Faure battery in any of its practical forms. It 
does not, therefore, anticipate unless a very broad con- 
struction is given to the claim. 

The report of the Smithsonian Institution for 1856 des- 
cribes a secondary battery of any number of platinum 
plates containing a current of far greater electromotive 
force than that of the charging battery. The plates were 
platinized; that is, platinum~black had been deposited 
thereon electrolytically, producing a microscopical film 
of finely divided platinum of a thickness *‘ not far from the 
hundredth part of the thickness of a sheet of thin paper.” 
Though the operator obtained a better result with the 
plates thus coated than when they were bright, he seems 
to have been oblivious as to the reason therefor. 

The gas battery of Mr. Grove was made with two strips 
of platinum covered by glass tubes holding oxygen and 
hydrogen gas, respectively. These strips were platinized 
and the platinized metal formed with amalgamated zinc 
into a battery. 

Kirchot's United States patent, No. 31,545, describes a 
battery. each cell of which contains a pair vf platinum 
electrodes, The cells are glass cups, filled with a solution 
of the salts of lead. Upon being connected with a charg- 
ing battery “ the negative electrode will turn black peroxide 
of lead, and the positive electrode will be surrounded by 
crystalized lead. This is a very positive element, and the 
former (peroxide) the most negative known to exist, and 
also a good conductor. By changing the proportions of the 
substances of the solution more or less percxide of metal 
















to be 





will be deposited, and the conducting power, etc., may be | was complete and capable of producing the result sought 
increased or decreased in the same ratio.” 


* * 


accomplished. The thing was inchoate 


This would seem to describe a secondary battery with | and rested in experiment. The process pursued for its 


two initially similar platinum plates both coated by the | development failed to reach the point of consummation. 
ckarging current with a layer of active material. 
The criticism of this reference is that it shows a battery | he only made 


However nearly Otto approximated to the end in view, 
rogress. The world derived no benefit 


which, in the initial state before charging. has no coating | from what he did. The recollection of it was stimulated 


adual and slow result of charging, 


of any kind on the plates. The coatings are produced out| by the success of De Quillfeldt’s invention. 
of and atthe expense of the battery fluid, and as the) that, Otto’s structure would have still been reposing 
But this criticism|in the old trunk beneath the 


But for 


stairs forgotten and 


oses sight of the statement of the patent that the active | worthless.” 


layer may be deposited by galvanic action, 


See also Putnam vs. Hofe, 19 Blatchf., 63. Gayler vs. 


Planté, too, described, in 1872, his attempts to produce | Wilder, 10 How, 477. Hall vs. Bird, 6 Blatchf., 438. 


a thicker layer of peroxide of lead by galvanic deposit at | Tilghman vs. Proctor, 102 U. S., 707. 


Andrews vs. Car- 


the expense of the liquid. He says: ‘If we make use of }man, 13 Blatchf., 8307. Hicks vs. Otto, 22 Blatchf., 94. 
alkaline solutions the lead is deposited in a spongy form | Clough vs. Gilbert & Barker Co., 106 U. S., 166. Walker 
which increases rapidly in volume and presents an analo- | on Patents, 86. 


gous inconvenience to the one just given, Further, the 


xide of lead once deposited is not attacked when| is now to be considered. 


The evidence of prior invention by Charles F. Brush 
In determining this question, 


leaosaneed in the alkaline colution as it isin water acidu-| Faure, being at that time a citizen of France, is not 


lated by sulphuric acid, so that there is obtained under 


these circumstances only a very feeble secondary current. 


I have, therefore, thus far limited myself to the employ- 


rmitted to claim the invention earlier than the date of 
is French patent. which was Oct. 20, 1880, and possibly 
not earlier than Dec. 7, 1880, which is the date of the 


ment of water acidulated with one-tenth of sulphuric acid | decree (arréte) under which it was delivered. 


which has always furnished by its action upon the perox- 


Mr. Brush is an electrical engineer, and is a prolific 


ide of lead a secondary current superior in intensity to that |inventor and patentee in connection with arc lighting 


of all other combinations either acid or alkaline.” 


and other electrical subjects. He testifies that in the 


The idea of Percival also, as shown in his United States | latter part of 1878 he first became familiar with the 
patent No, 53.668, was to oe on Planté’s method by | discoveries of Planté, and learned that the lead plates 


saving time and expense. 
te. 
tight wooden box, divided in its centre by a porous parti- 
tion. On each side of this partition is a layer of powdered 
gas carbon. These layers constitute the two electrodes, 
and when in use they are wet by a proper solution. 
convenience in establishing connection with these layers, 


ne e describes a secondary bat- 
consisting of one pair of electrodes placed in a water-| treatment in order to produce the necessary active 


For 


there is on each end of the box a screw cup fastened to_ 


a strip of copper which is in contact with the carbon. | liminary forming process described by Planté. 
** Lead or any other suitable metal in the form of a coarse 
powder may be substituted for the gas carbon.” This 


} 


constructed by him required several months of electrical 


coatings on their surfaces. In December, 1878, or very 
early in 1879, he conceived the idea of making a 
secondary battery by applying mechanically to suit- 
able plates an active or absorbing coating, so that 
such plates might be used at once, after suitable charging, 
for electrical storage purposes, without the we pre- 
n the 
summer of 1879 he embodied this idea, making a secondary 
battery by applying to suitable plates or supports, by 


appears to be somewhat analogous to some of the forms | mechanical means, an active or absorbent coating. For 


described by Faure. 


The complainant gontends that the | this purpose he took a piece of sheet lead about 3 inches 


reference is valueless for the reason that there is no sug-| wide and about 12 inches long and Se kled thereon finely 


gestion of a conducting support plate like Faure’s, which | divided metallic lead, in the form o 


a fine powder, which 


holds the active layer and conducts electricity to each| could be passed through a sieve. This layer was ubout 
and all parts of it,so that the whole material instantly | one-sixteenth of an inch in thickness and it extended the 
becomes spongy, and thus capable of receiving and dis-| whole width of the plate and about three-fourths of its 
charging electricity. In short, that the Percival battery length. The lead powder was held in place by blotting 


is without the Faure support plates. 


paper, the edges of which were turned back and under the 


Regarding the prior use sworn to ty Professor Vander | plate at the sides and bottom. A narrow strip ot wood 


Weyde it must be held that upon his testimony alone the| was laid 
Court would not be justified in overthrowing the patent. | the 
The granting of the patent raises a strong nyoggs oo of 
vanced 

Proof which leaves the mind in on or 
t is 


novelty. Clear and convincing proof must be 
to offset it. 
evenly balanced upon the question is not enough. 


rmissible for the Court to reject the evidence, unless it | 


is of such a character as to remove uncertainty and doubt. 


Coffin vs. Ogden. 18 Wall., 120. Wood ve. Cleveland 
Rolling Mill Co., 4 Fish. 550. Howe vs. Underwood, 1 
Fish.. 160. Webster Loom Co. vs. Higgins, 4 Ban. & 


88. 


occurred 
man of great learning and research. 


ourteen and twenty-five years ago, 


science, 


during th«se years he took out more than thirty patents, 
and wrote at least five thousand articles on scientific sub- 
jecte. That such a man, with his attention engrossed to 
such a phenomenal extent, should be able to recall with 
perfect accuracy experiments and results made and 
reached by bim nearly a quarter of a century ago seems 
amazing. He may be mistaken, he may have confused 
experiments serpenrenn he may have exaggerated 
results. All this is possible, if not probable. In some 
matters his statements are clearly shown to be inaccur- 
rate. He is wholly uncorroborated. He asserts that 
his attention was called to the subject by reading in a 
foreign publication in 1864 an article which prac- 


tically anticipated Faure. No 
is produced, and it is hardly possible that 
could have existed. He was, therefore, _re- 


ferring to something which he saw after the Faure in- 


in the present instance the witness testifies to what 
He isa 
Though visionary 
and a confessed theorist, he is restless, energetic and un- 
tiring in his labors ‘*in the dark and profound mine” of 
During the period between bis alleged discovery 
and his testimony. the subjects that occupied his atten- 
tion were numberless. As an illustration, he testifies that 


| 
| 


longitudinally on the blotting paper and 
whole was wound tightly with a _ string. 
This plate was suspended in a_ tall glass jar, 
nearly filled with dilute sulphuric acid, and formed the 
oxygen element of the cell. The hydrogen element was 
a plate of amalgamated zinc suspended opposite the pre- 
pared lead plate inthe glass jar. Soon after the comple- 
tion of this cell he prepared two more lead plates in 
exactly the same manner as the one described, and hung 
them both in‘a tall glass jar filled with the same eleciro- 
lyte. In this cell one of the prepared lead plates formed 
the oxygen element and the other the hydrogen ele- 
ment. He connected this cell in series with the one 
first described and charged it by means of the cur- 
rent from a dynamo-electric machine. The strength of 
the current was not measured, but it was somewhere 
about five ampéres. He charged the cell several hours 
on each of several days before commencing to discharge 
it. He discharged it through a fixed and constant re- 
sistance and noted the time which the current lasted 
and was thus able to compare the performance of this 
cell quantitatively with that of other cells discharging 
through the same resistanve. This resistance consisted 
in the helices of the electro-magnet of a single-stroke 
electric call bell. Upon the passage through this mag- 
net of the current from the secondary battery cells its 
armature was strongly attracted. He found that the elec- 
trical storing capacity of the prepared plates was very 
much greater than that of the Planté plates of the same 
size. During the first few weeks, after the construction 
of the cell with the lead plates as described, he discharged 
and re-charged it frequently, and sometimes daily. After 
that he always kept it charged, and discharged it less fre- 


such publication quently upto May, 1880. Besides ringing the electric call 
it | bell, he used the cell of this battery in connection with 


other secondary cells for exciting a large electro-magnet 
with which he magnetized permanent magnets. He also 


vention, or he entirely misconceived the purport of the | used it in cunnection with other cells for the heating of 


article. 


If he were the author of the great imp'ove-| platinum and iron wires and for the ocular demonstration 


ment made practical by Faure, it is surely remarkable|toothers of the storage of electricity. About the same 


that he should have allowed the secret to perish. 


If | time he made two other cells alike in every particular, 


he did not consider it of sufficient valueto make it the| except that the coating was, in one instance, of red 


subject of a patent it would seem, at least, that he| oxide of lead and in the other of litharge. 
might have mentioned the fact in one of his tive thou-| jected these cells to the same 
There is not a reported case, where, | ones first described with substantially the same result. 


sand publications. 


He sub- 
treatment as the 


upon such proof unsupported by other evidence, a patent | He says of these cells that “they were all completed, 


has been overthrown. In the Telephone cases, 126 


U. S., 546, a far stronger case of prior invention was 


made out for Drawbaugh. He was corroborated by a 
host of witmesses, but the improbability of his story 
induced the majority of the Court to disregard it. That 
he should have made this wonderful discovery. and yet 
remain mute while the world was ringing with admira- 
tion for Professor Bell’s invention was too far opposed 
to ** the ordinary laws that govern human conduct” to 
receive the sanction of the Court. But even if Professor 
Vander Weyde’s testimony were corroborated so as to 
leave no doubt as to the accuracy of his statements, his 
acts must, within the authorities, be regarded as unsuc- 
cessful experiments. His researches so far as any use- 
ful result is concerned, were as abortive as those of 
the alchemists, He accomplished nothing. He made 
several experiments in a small way, but they were chiefly 
for his own instruction. As to several, he admits that 
they were utter failures, and of others he says: ‘‘ I did 
not consider them of much importance, as I never ap- 
plied them to any practical results by constructing a stor- 
age battery. It is, perhaps, one of my defects to search 
out properties of substances, chemical or electrical, and 
when | have found them I neglect the practical applica- 
tion, being often led off in another line of research.” 
This was apparently the difficulty in the present instance; 
he neglected ‘‘the practical application,” the matter 
passed from his mind, the implements used by him were 
forgotten amid the rubbish of his cellar, 

he language of the Court in Putnam vs. Hoilender, 
19 Blatchf., 48, can with propriety be applied. At page 


62, Judge Blatchford says: 


“The defendants have not shown that the invention 


| 


| 


; 





sess stint 


finished and operative storage batteries from the time of 
their construction and first charging up to the time of the 
fire when they were destroyed. They all operated suc- 
cessfully and reliably during that time.” 

All of the results obtained by Mr. Brush were carefully 
noted down and preserved, some in the form of entries in 
a diary and some on loose sheets of paper. On the 6th of 
May, 1880, his laboratory with its contents was totally de- 
stroyed by fire. His diary and the loose memoranda con- 
cerning his experiments were all lost. 

In July, 1880, Mr. Brush made lead plates with deep 
grooves; into the grooves of some he rammed yellow 
oxide of lead, and in others sulphate of lead. These 
plates were laid grooved side up in suitable vessels 
containing dilute sulphuric acid with a piece of metallic 
zinc in contact with the plates. By this electrical 
action continued for many days, the oxide and the 
sulphate in the grooves was reduced to metallic lead 
and the zinc went wholly er partly into solution. He 
suspended opposite each other in a vessel of dilute sul- 
phuric acid two plates which had eer had sulphate 
of lead in their grooves, and in another cell he suspended 
two plates, the grooves of which were originally filled 
with oxide of lead. These plates were four inches long 
by two wide, and were immersed till the grooved portion 
was covered by the liauid. These cells were charged by 
a Smee battery. They were charged and recharged many 
times. In March, 1581, they were accidentally lost dur- 
ing aremoval, Karly in September, 1850, he prepared six 
deeply grooved lead plates and filled the grooves of two 
of them, ramming them full of litharge, and of two moré 
similarly with sulphate of lead. He then treated them 
as he had the July plates, and ina few days the oxide 
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of lead in one case and the sulphate of lead in the other 
case was reduced to the metallic state. He suspended 
the two plates which had been filled with oxide of lead 
opposite each other in a jar filled with dilute sulphuric 
acid and treated similarly the pair having their grooves 
originally filled with sulphate of lead and the pair wliose 
grooves were not filled at all. He marked these cells re- 
spectively 1, 2 and 3, and connected them in series, 
charged them from a dynamo and made several tests. 

After the fire in 1880 a full memorandum was kept of 
the experiments and results obtained, After Faure’s 
patent was issued in January, 1882, interferences were de- 
manded by Brush and resulted in decisions in his favor 
“ stages during the progress throwgh the Patent 

ce. 
In 1nany important features of his testimony he is cor- 


‘roborated by the evidence of three witnesses who were 


nt and saw many of the experiments referred to. 
After the fire Brush undertook to reproduce from memory 
the memoranda which had been destroyed, and criticism 
is made that he does not describe with particularity the 
batteries which he now says’ he _ invented, 
though he does describe with great detail other 
and inconsequential experiments. It is unfortu- 
nate that his reproduced notes should be so mesgre 
on the points in controversy, that his original apparatus 
should have been destroyed, and that his battery of July, 
1880, should have been lost. Improbabilities and incon- 
sistencies in his statements are pointed out, and it is as- 
serted that none of the experiments detailed by him 
umount to a perfected invention. Although it is unques- 
tionably true that this proof might have been more con- 
vincing and satisfactory it is also true that there is noth- 
ing opposed to it, but presumption. conjecture and guess- 
work based upon its inherent defects. There is no fatal 
improbability, as in the case of the other alleged prior 
inventor, and the Coart would not be justified in reject- 
ing, for the reasons suggested, the testimony of four in- 
telligent, respectable and apparently fair and honest wit- 
nesses. The testimony of Mr. Edmunds and Mr. Hayes is 
not inconsistent with the statements of Mr. Brush. Itis not 
surprising that he did not care to disclose his experiments 
to Mr. Edmunds, and when they met and conversed in 
Paris his application was on file in the Patent Office. Nor 
does it avail the complainant that the Brush structures 
were experimental as distinguished from commercial bat- 
teries. If the invention was made it cannot matter how it 
was made or for what purpose. It is only where experi- 
ments fail to reach the desired result, and are abandoned 
as failures, that they are rejected as proof of want of 
noveity. They are not rejected when they are carried to 
successful consummation. Waterman vs. Thomson, 2 
Fish., 461. Aiken vs. Dolan, 3 Fish., 197,208. Walker on 
Patents, Secs. 63, 86. 

The evidence of Mr. Brush asto what he accomplished 
in 1879 and 1880 must be accepted as true. and 
although Faure was de facto the first inventor Brush was 
de jure the first inventor of the electrodes described by 
him. Itis not, however, contended for Mr. Brush that he 
applied the act:ve layer to any of his electrodes in the 
form of a paint, paste or cement. 

It, therefore. becomes apparent that the combination of 
the first claim, construed as it must be construed under 
the loose and inaccurate language of the specification, is 
anticipated in every form in which the active layer can be 
applied, save one, namely, in the form of a painr, paste or 
cement. The question now to be considered is, can the 
patent he saved to this extent? The application in the 
form of a paint, paste or cement was the real invention 
which Faure made. It was in this form that he gave it 
practical embodiment, it was this that the scientific world 
understood to be his improvement. An electrode for a 
secondary battery with the active layer applied in this 
form has many undoubted advantages over an electrode 
otherwise coated. Itcan be applied more evenly; it more 
readily adheresto the support; it does not shift its position, 
it ‘‘will also pack more closely and readily and make an 
adherent layer from which air can be thoroughly excluded 
so that uniform contact with the plate and throughout 
the mass of applied material is secured,” and, finally, 
a greater and less expensive storage capacity can be ob- 
tained. 

There can be little question, upon this proof. that Faure 
made his discovery as early as August, 1878. Scientific 
people at once recognized the progressive step taken and 
to him was accorded the credit of an invention of extra- 
ordinary merit. 

Sir William Thomson says: **I knew the Planté second- 
ary battery prior to 1880. Faure’s invention was a very 
great improvement on it, so great as to produce a valuable 
apparatus for a large practical work instead of merely an 
interesting and instructive scientific instrument, which 
Planté’s secondary battery was.” 

It does not appear that Sir William Thomson had the 
Faure patent before him but he considered that *‘Faure’s 
invention was the application of two plates—preferably 
lead plates—of a thin layer of oxide of lead mechanically 
applied prior to placing the plates in the bat- 
tery fluid, the plates and their coatings being insoluble 
in the battery fluid, and the coatings becoming 
so altered by the charging current asto become capable 
of yielding a rev-rse current, and this over and over 
again an indefinite number of times. I consider the 
novelty of Faure’s invention to be the application of the 
oxide of lead to the lead plates before passing an electric 
current through them, and the rendering of these coat- 
ings active by immersing them in the battery liquid and 
passing the charging current through them,” 

Professor Barker, the expert witness for the defend- 
ants, says: ‘““To Mr. Faure was due, in my judgment, all 
the credit which accrued by producing the porous or 
spongy metallic layer by the method of applying a layer 
of active material prior to commencing to charge the 
battery over that due to Planté for producing substantially 
the same result by the method of disintegration.” And 
again, ‘*l think an electrode formed mechanically would 
have an advantage of construction in most if not all cases 
over an electrode electrolytically coated.” 

Professor Vander Weyde says: **I am of the opinion | 
that there are three inventions which are of leading, 
supreme and equal importance in the construction of 
successful storage Or secondary battery, to wit: (1) The 
mechanical application of a previously prepared com- | 
pound or paste of the active material; (2) the securing of | 
such material to the plate or support by means of recess- | 
es in the plate which it enters; and (3), the use of an inox- 
idizable plate or support. 

Mr. Van Sze, an expert witness for the complainant, 
gays; “Faure made @ discovery which threw sdditional 


light on the art of making commercially successful sec- 
ondary batteries. As the specification states, he was fa- 
mniliar with Planté’s battery, and with its degree of effect- 
iveness, but to just what that effectiveness or superiority 
was due does not ap to have been known to 
Faure’s invention. Faure discovered that the efficiency 
of Planté’s battery was due to the use of: finely divided 
spongy lead as a positive element, and his invention is 
embodied and the discovery outlined in the first claim of 
the patent.” 

The inventor himself says of his earliest experiments: 
‘**T took two plates of lead ahout two and a half inches 
wide, covered each plate on one side with a paste of lith- 
arge,etc. * * * I do not claim to have invented 
spongy lead, but I buast of being the first that produced it 
in large quant.ty on the electrode of a battery, and the first 
to recognize it as an efficient element of a secondary 
battery.” 

It is, then, established with reasonable certainty that 
the discovery of a mechanically applied layer of lead, or 
like substance, insoluble in the electrolyte and placed upon 
the supports in the form of a paste, paint or cement prior 
to their immersion in the battery fluid, so as instantly to 
become porous and capable of receiving and discharging 
electricity, was one ot great merit. There is no doubt 
either that Faure was the first to make this discovery. 
Can he hold the fruits of his genius, or must the Court de- 
cide that in attempting, through mistake or ignorance of 
what had previously been accomplished, to grasp more 
than ke was fairly-entitled to, he has lost what actually 
belonged to him? Believing that Faure is an inventor of 
more than usual merit, it can readily be inferred that the 
Court enters upon this inquiry with every disposition to 
give him the tenefit of his actual invention, if possible to 
do sounder thelaw. ~~ 

The proof establishes two propositions with equal clear- 
ness. First, Faure was the inventor of a secondary bat- 
tery electrode coated in the manner stated; and, second, 
he was not the inventor of an electrode otherwise coated. 

If, by means of a disclaimer, the patent can be restricted 
e oe invention this course should, in fairness, be 
adopted. 


elevation of the pivot that the end of the latch was de. 
pressed when it fell back at that extremity of the grovy, 
where the latch of the primitive needle had projected \,),. 
ward. The claim was as follows : 

‘What I claim us my invention, and desire to secure by 
letters patent, is the application of a latch or tongue ap- 
ae to the hook of the needle, and operated as herein jo. 


The Court says (pages 206, 207): ‘But when the actwa) 
invention is thus referred to this improvement alone, th. 
claim in the specification is too broad. It states that the 
invention consists in the application of the latch or tongu¢ 
in connection with the hook of the needle, sweeping fre«|y 
back and forth upon the centre pin. The general opera. 
tion of a needle latch is described, withont any speci{ic 
restriction in the form represented in the drawings * * 

* The patent is therefore broader than the actua| 
novelty of the invention. By a proper disclaimer of the 
invention of latch needles without any such curvature. 
the patent would. however, be sustainable for the actu] 
a 

n Meyers vs. Frame, 8 Blatchf. 446, the claim was fo; 
“the employment or use of the deflecting plates E, Ff). 
one or both,” etc. Judge Blatchford held that * the dis- 
claimer of the use of only one deflecting plate with the 
saw, and the limitation thereby of the claim to the 
use of the two deflecting plates with the saw, was proper, 
and the disclaimer was in proper form.” 

Io Taylor vs. Archer, 8 Blatchf., 315, the claim was for 
** the use and application of glue, or glue composition, iy 
the tubing, substantially as described, for the purpose of 
making the flexible tubing gas tight, whether of cloth. 
rubber or other gum.” 

A disclaimer. filed pendente lite of that part of the 
claim, ‘‘which claims, as an improvement in flexible tu))- 
ing for illuminating gas, the use and application of gluc. 
thereby limiting the claim tothe use and application of 
glue composition in the tubing, substantially as described.” 
was held to be valid. . 

In Tuck vs. Bramhill, 6 Blatchf., 95, the claim was for 
“The forming of packing for pistons of steam engines 
either in connection with an India-rubber core or with- 


Section 4,922 of the Revised Statutes provides that: | out. 


‘* Whenever, through inadvertence, accident or mistake 
and without any willful default or intent to defraud or 
mislead the public, a patentee has, in bis specification, 
claimed to be the original and first inventor or dis- 
coverer of any material or substantial part of the 
thing patented, of which he was not the original 
and first inventor or discoverer, every such patentee. 
his executors © * © and assigns * °* * 
may maintain a suit at law or in equity, for the infringe- 
ment of any purt thereof, which was bona fide his own, 
if it is a material and substantial part of the thing patented 
and definitely distinguished from the parts claimed with- 
out right, notwithstanding the specifications may em- 
brace more than that of which the patentee was the first 
inventor or discoverer. But in every case in which a 
judgment or decree shall be rendered for the plaintiff no 
costs shall be recovered unless the proper disclaimer has 
been entered at the Patent Office before the commence- 
ment of the suit. But no patentee shall be entitled to the 
berefits of this section if -he has unreasonably neglected 
or delayed to enter a disclaimer.” 

Section 4,917 provides as follows: **Whenever, through 
inadvertence, accident or mistake, and without any 
fraudulent or deceptive intention. a patentee has claimed 
more than that of which he was the original or first in- 
ventor or discoverer, his patent shall be valid for all that 
part which is truly and justly his own, provided the same 
is a material or substantial part of the thing 
patented, and any such patentee, his heirs or 
assigns, * * * may on payment of the fee re- 
quired by law make disclaimer of such parts of the thing 
patented as be shall not choose to claim or to hold by 
virtue of the patent or assignment, stating therein the 
extent of his interests in such patent. Such disclaimer 
shall bein writing * * *° and it shall thereafter 
be considered as part of the a gee specifica ion. 
* * * But no such disclaimer shali affect any action 
pending at the time of its being filed, except so far as 
may relate to the question of unreasonable neglect or 
delay in filing it.” 

Mr. Walker, in his work on patents, at sec. 193, has 
blended these two sections in one comprehensive and 
perspicuous explanation. He says (sec. 194 ef seq.): 
‘The primary fact which brings the law into play is 
the claiming by a patentee of materially more tran that 
of which he was the first inventor. Such errors may 
spring from inadvertence. That is to say, they may 
spring from failure on the part of the writer of the 
claims to exercise proper care in penning them. So, also, 
they may arise from accident, from chances against which 
even diligent care cannotalways guard. But mistake is the 
most common source of such errors, and such errors may 
arise from mistake of fact or from mistake of law. * * If 
the patentee is willing to eliminate from bis claims, every- 
thing which later information shows had been invented 
before him, be ought to be allowed to retain his exclusive 
right to the residue. * * * There are cases where two 
or more inventions are covered by one claim, and in such 
cases a disclaimer may be madeto expunge one of those 
inventions from that claim without disturbing the 
others.” 

Mr. Curtis says: ‘‘Specifications may also be amended 
by another process, that of filing a disclaimer, when- 
ever, through inadvertency, accident or mistake the 
original claim was too broad, claiming more than that 
of which the patentee was the original or first inventor, 
provided some material and substantial part of the 
thing patented is justly and truly his own * * * 
In Seed vs. Higgins (8 Ell. & Blackf., 755, 771), the pat- 
entee * * * en a disclaimer, declaring ‘For the 
reasons aforesaid, I do hereby disclaim all application of 
the law or principle of centrifugal force as being part of 
my invention or comprised in my claim, except only the 
application of centrifugal force by meansof a weight acting 
upon a presser, 80 as to cause it to prees against the bobbin, 
as described in said specification.’ 1t was held by the Court 
of Queen’s Bench, and affirmed by the Exchequer Cham- 
ber, that this disclaimer was valid, and that the general 
specification being read in connection with it. the result 
was a Claim for only the machine particularly described.” 
(Curtis on Patents, Secs. 2%6, 287). ' 

In Aiken vs. Dolan, 3 Fish, 197, the patent was for an 
improvement in knitting needles, and the proof showed 
that the patentee was the first inventor of an improved 
latch needle with a curved elevation which was highest at 
the middle of the groove, and with such a corresponding 
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It was held that the claim was equivalent to two 
eeparate claims, one for the forming of the roll with the 
core and another for the forming of the roll without the 
core. That the former was new but the latter was old. 
and the patentee had a right to disclaim what was old and 
retain what was new. 

In Schillinger vs. Gunther, 17 Blatechf., 66, it was 
held that a disclaimer which took out of the patent so 
much thereof as claimed a concrete pavement made of 
plastic material Jaid in detached blocks or sections, 
without interposing anything between their joints in the 
process of formation, and which limited the claim tv 
such a pavement when free joints were made betwecn 
tue blocks by interposing tar paper, or its equivalent, 
was good. lt was held, further, that it was not im- 
proper in connection with a disclaimer of a claim to elim- 
inate or withdraw by the same instrument the parts of 
the body of the specification of which the disclaimed 
claim, or pari of a claim, is founded (see also Schillinger 
vs. Gunther, 14 Biatchf. , 152). 

In Roemer vs Newman, 26 Fed. Rep., 102, the patent 
for a lock was held void for want of nuveity. on the ground 
that it could not be hmited so as to include in the claim 
certain notches in the end-pieces, The Court said: ‘*There 
is no reference in terms either in the specitication or the 
claim to notches or recesses in the end-pieces. The draw- 
ings, however, show the end-pieces formed with notches 
or recesses, and the patentee incidentaily refers to a use 
to which the end-pieces may be applied, m which inferen- 
tially the notches or recesses would be necessary. This falls 
far short of making the notches or recesses an essenta! 
feature of the invention. It cannot be doubted that the 
reference in the specification is to be treated merely as re- 
commendatory of a form of lock-plate fcr a specified use, 
such as is shown in the drawing.” 

Alter this decision was rendered the patentee filed a 
disclaimer disclaiming ‘in the first and second claims 
aby blocks B that have not the notches formed in them «s 
shown in the drawmg,” and thereupon asked for a bear- 
ing. A rehearing was ordered, Judge Wallace observing, 
‘** Such a disclaimer as has been entered in this case is 
sanctioned by the case of Schillinger vs. Gunther, 17 
Biatchf., €6. The case of Hailes vs. Albany Stove Co. is 
not analogous in its facts.” 

In Libby vs. Glass Co., 26 Fed. Rep., 757, the Court 
says: ‘‘ The claims of the patent are as broad as the speci- 
fication, and are not limited to any particular compound. 
Since bringing suit, the plaintiff has filed a disclaimer 
under tae statute, in which he limits his claim to the gold 
ruby compound. This the plaintiff had a right to do. 
Under the authorities cited by the plaintiff, this was a 
patent where a part could be properly disclaimed, It did 
pot require the importation of anything new into the 
specification, but simply the elimination of a part of what 
was originally claimed.” 

See also Silsby vs. Foote, 20 How., 386; Hall vs. Wiles, 
2 Blatchf., 194, 198; O'Reilly vs. Morse, 15 How., 62, 12! : 
McCormick vs. Seymour, 3 Blatch., 209, 222; Seymour v>. 
McCormick, 19 How., 96, 106; Singer vs. Walmsley. ! 
Fish., 558, 574; Terry Clock Co, vs. New Haven Ciock Co.. 
4 Ban. & A., 121; Christman vs. Rumsey, 17 Blatchf., 14°. 
160; Coburn vs. Scnroeder, 19 Blatch., 877, 380; Burdett 
vs. Estey, 19 Blatchf., 1, 7; Atwater Co. vs. Beecher Co., * 
Fed. Rep., 608, 610; Tyler vs. Galloway, 20 Blatchf., 44°. 
447; Gage vs. Herring, 107 U. 8 , 640, 646; Brush vs. Con- 
dit, 22 Blatchf., 246, 254; Matthews vs, Spee enberg, 2! 
Blatchf., 482; Sessions vs. Romadaka, 21 . Rep., 124; 
Dunbar vs. Meyers, 94 U. 8., 187; Union Mat. Cat, Co. v». 
U. 8. Cat. Co., 112 U, 8., 624. Be 

The law, as established by the foregoing authorities, 
permits the complainant to save what was really. Faure: 
invention. The defendants, in opposition to this view, re!y 
upon Hailes vs, Albany Stove Co., 17 Fed. Rep., 542. 
affirmed 123, U. 8. 582. 

There seeins to be a clear - distinction between that cas 
and the one at bar. In thatcase there was nothing )" 
the specification to indicate to the public that the inven- 
tion of the patentee was what he sought to make it by the 
disclaimer. He claimed ‘*‘a perforated fire pe ,” etc., 
and when he found that this was old he sought by dis- 
claimer to limit his invention to a particular of fire 
pot described for the first time in the disclaimer. 
At page 587 the Supreme Court say: ‘A disclaimer 
is usually and properly employed for the surren- 
der of a separate claim in a patent, or some other distinct 
and separable matter, which can be exscizded without 
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5 a particular class of 


mutilating or chatiging what is fe 
may be used to a cl t 
objects, or even change th rm of a claim which 
is too broad in its terms, but certainly it cannot be 
ised to change the r of the _ invention. 

‘‘And if it requires an amended specification or su 

_ mental description to make an altered claim intelligible 
or relevant, while it may possibly t a case for a 
surrender and reissue, it is clearly not adapted to a dis- 
claimer. A man cannot, by merely filing a paper drawn 
up by his solicitor, make to himself a new patent, or one 
for a different invention from that which he has described 
in hisspecification. That is what has been attempted in 
this case. There is no word or hint in the patent that the 
invention claimed was a firepot with sides grated only 
half way, or part of the way, from the bottom towards 
the top, or that such partially grated sides have any ad- 
vantage over those grated all the way to the top. The first 
claim as modified by the disclaimer has nothing in the 
specification to stand upon, nothing to explain it, nothing 
to furnish a reason for it.” 

The decision states no new law, it is entirely in line 
with the other authorities cited. Instead of forbidding 
it would seem to sanction a disclaimer in the case at 
bar. The facts here and in the Hailes case are wholly 
different. Hardly one of the criticisms upon that dis- 
claimer would apply to a properly drawn disclaimer here. 

The of the invention which. bona fide, belongs to 
Faure is an electrode in a secondary battery consisting of 
a support coated with an insoluble layer of active material 
in the form of a paint, paste or cement, so as to be or be- 
come instantly spongy, etc. It was this thatthe scientific 
world recognized as a great discovery of great merit and 
importance. It was this that the distinguished Scotch 
electrician regarded as ‘‘marvelous.”’ And this was the 
resultof Faure’s genius. No one anticipated him. It is 
honestly his. What he did not invent was an electrode in 
a secondary battery coated with a soluble layer of active 
material; neither did he invent an electrode on which the 
active material is applied by ‘‘ galvanic action or chemical 
precipitation, or otherwise.” The claim is broad 
enough ‘to cover all these forms probably, and some 
of them certainly. What he is not fairly entitled 
to he wishes to give up, and keep what is certainly bis 
own. He does not seek to broaden his patent, but greatly 
to restrict it. No one will infringe unless he constructs 
his battery in the one way to which the patent will be con- 
fined. This is the patentee’s way, and it has many dis- 
tinguishing characteristics which differentiate it from the 
ways pointed out by others, The matter to be relinquished 
is distinct and separate and can be exscinded without muti- 
lating what is left. No amendment is necessary. The 
claim read in the light of the description is too broad. It 
is sought to limit it. The disclaimer suggested will not 
make a new patent or a different invention. The inven- 
tion is fully described in the specification, and the limited 
claim will stand on that description. 

After giving the subject the most careful consideration 
it is thought that Faure was the originator of the invention 
just described, and that it would be unjust to bim to de- 
clare the patent wholly void if he is wiliing to restrict it to 
what is lawfully his own. 

The fourth claim, if construed to cover the defendant's 
structure, is void for want of novelty. It is for a com- 
bination containing the following elements: 

First—A secondary battery. 

Second—A series of cells. 

Third—In each ceil a pair of electrodes with an active 
spongy layer thereon. 

Fourth—Non-porous partitions between adjacent cells. 

The specification declares that ** Secondary batteries, 
like ordinary galvanic batteries, can be made with a series 
of cells side by side, or ore above the other, with the 
intermediate walls common to the two adjacent cells. 
In making such batts ries it is adyantageous, and in some 
cases essential, to apply a non-porous partition of rubber 
or other suitable substance to the plates so as to cut off all 
communication between the cells. This combination of 
non-porous diaphragms with the electrodes in such sec- 
ondary batteries coustitutes a portion of the invention.” 

In other words, the claim, if not limited to the peculiar 
construction shown in the specification and drawings, is 
for placing the electrodes of a secondary battery in an old 
form of ceils. One of the expert witnesses for the complain- 
aut says, ‘I understand that the series of cells described in 
the fourth claim of tbis patent is simply the series of cells 
of the Cruikshank trough battery transferred to or used 
in a secondary battery.” Another of the complainant’s 
experts testifies that, in his opinion, “the claim covers sub- 
stantially the use in a secondary battery of the well-known 
trough divided into cells by non-porous partitions long 
used in primary batteries. and in which Faure bas re- 
placed the primary battery electrodes by the secondary 
battery electrodes of his own construction.” And, again, 
he says, ** The specification described one way in which 
the elements of the combination may be constructed, and 
the language of the fourth claim is broad enough to cover 
not only that specific construction, but any other con- 
struction, substantially the same by which substantially 
the same result is obtained.” 

Upon the statements of the patert itself, without hav- 
ing recourse to the many structures which the record 
discloses, containing a series of cells, no novelty can be 
maintained. It is to be observed that the claim is not 
necessarily confined to the Faure electrodes. 

After reading the specification, it may with plausibility 
be maintained that the patentee was of the opinion that 
invention was involved in doing. in a secondary mote 
what had previously been done in a primary battery. He 
wished to claim a series of well-known cells when applied 
to a secondary battery. The claim covers, im a secondary 
battery, a series of cells, comprising each a pair of elec- 
trodes, with an active spongy layer thereon. It is broad 
enough, therefore, to include the electrodes of Planté, and 
of others, as weil as of Faure. An electrician who should 
place a series of Planté’s couples into a trough like 
Wollaston’s, for instance, divided into cells by dia- 
phragms, would infringe. But there is obviously no 
patentable novelty in such an arrangement, especially 
ii view of the fact that Pianté had employed almost the 
identical combination. In the description memorandum 
of bis patent (No. 78,897), Pilanté says: “If it is.desired to 

connect several elements in series, these plates themselves 
Can serve as the walls of the contiguous troughs just as in 
the Cruikshank voltaic battery.” 

With the information derived from the prior art before 
him; the arrangement of the claim would have been ob- 
vious to aneophyte in ce peal” It is not often that a, 
single-cell battery is utilized in the arts, When a battery 


of more re is needed the convenient but obvious fea- 
ture of the fourth claim would suggest itself to any one 
who has sense enough to economize time, space and money. 
Even if the claim could be limited to Faure’s electrodes 
there would still be nothing of which to predicate patenta- 
bility. A mere aggregation of celle, with no result ones 
such as is derived from multiplication, is not sufficient. If 
Faure had omitted the fourth claim and all reference there- 
to in the specification, no one else could have obtained a 
patent for a series of Cruikshank or Wollaston cells con- 
taining Faure’s electrodes. Neither can Faure. No mat- 
ter how ingenious a device may be there is usually no 
more of the inventive faculty displayed in placing it ina 
known series than if it were of the simplest character. 
Invention cannot be asserted for the Sgaregation, because 
of the novel character of the segregated structures, There 
isno more ingenuity displayed in placing Faure’s elec- 
trodes in a well-known trough than in ae there the 
electrodes of some one else. His invention was for a new 
electrode in a secondary battery. This he is entitled to, 
but he is not entitled to claim as new a well known con- 
struction of celis because he puts his new electrodes into 
them. It is clear that a construction of the claim which 
is broad enough to cover the defendant’s battery renders 
the claim invalid. 

Bush vs. Fox, 28 Law and Eq. Rep., 1; Holmes vs. The 

Electric Company, 33 Fed. Rep., 254; Hailes vs. Stove 
ore: 123 U. 8.. 5386; Heating Company vs. Burtis, 
121 U. 8., 296; Railroad vs. Truck Company, 110 U. S., 
490; Boudoir Car Company vs. Monarch Car Company, 
34 Fed. Rep., 130. 

A limited con-{ruction can, however, be given the 
claim which will . ender it valid. The defendant’s expert 
insists that the claim must be confined to a combination 
in which the electrodes are combined with non-porous 
ecco between adjacent cells by being applied thereto. 

manner in which this is done is d in the 
specification. It says: “‘ Fig. 6 is cross-section of an elec- 
trode with non-porous partition, having the prepared 

lates secured on both sides, and adapted for use in a 

with series of adjacent cells, * * * It shows 
the arrangement of paraliel plates formed with an inter- 
wooden board x. This arrangement permits of 
employing thin sheets of lead, while securing at the same 
time sufficient stiffness, and affording means of firmly 
securing the parts 2 without any leakage between the 
adjacent cells formed on each side of the leaden plate a.” 
The specification further states that when the supporting 
plates are to be placed either parallel or in any other 
position permitting of their beirg distorted by mechanical 
strain, stiffness may be imparted by applying them on 
wood or hard rubber non-porous so as to prevent 
any liquid passing from ove cell toanother. The boards 
of these compound supports have edges fitted with India 
rubber in order to render the cells perfectly liquid tight. 

It is argued with force and plausibility that it was the 
intention of the patentee, as shown by these extracts from 
the specification, to cover only his special construction, 
the novel feature of which is the non-porous partition 
with which the electrodes are combined and to which they 
are applied. It is asserted that this intention is rendered 
more certain by an examination of the file wrapper where 
it is stilt more clearly disclosed, and that nowhere in the 
specification is there a description of the apparatus as 
constructed by the defendan's. In view of these facts and 
because the patentee, in effect, disclaimed the construc- 
tion sought to be placed upon the claim by the complain- 
ant, it would seem that the defendants’ construction has 
much in reason and authority to support it and is the 
more rational} of the two. 

So construed the defendants do not infringe the claim. 

The patent granted to Joseph Wilson Swdn, Feb. 17, 
1885, No. 312.599, is for an improvement in secondary 
batteries. The application was filed Jan. 18, 1882. The 
object and aim of the patentee was the production of 
plates having surfaces more suitable for holding the ac- 
tive material. In carrying out this idea he prepares plates 
with perforations, cellsor holes extending through the 
plates in which the active material is vacked. He says: 
** It should be understood that the form of the cells may 
be greatly varied without departing from the principle of 
my said invention, the object being to obtain an interstitial 
construction of plate capable of affording a very large 
amount of acting surface in a small compass, and to pre- 
vent the coating of oxide or spongy lead from falling 
away from the plate, as it would from a plain vertical 
surface, unless held in position by some material external 
to the said coating.” 

The claim is: 

“A perforated or cellular plate for secondary batteries 
having the perforations or cells extending through the 
plate and the active material, or material to become active, 
packed in the said perforations or cells, substantially as 
described.” 

The specification states that the patentee has obtained a 
patent in Great Britain for the same invention. dated 
May 24, 1881. It is argued that this allegation carried 
the invention back to the date of that patent although 
the patent itself has not been imtroduced in evidence. 
No authority is produced to sustain this contention. 
Being a mere declaration, unsupported by proof, it is 
thought that it cannot be accepted as the date of the 
invention, which, in the absence of other proof, must be 
taken as of the date of the application, January 18, 1882 

The advantages of a plate so constructed are well sum- 
marized by Sir William Thomson. He says: ‘‘The mak- 
ing of the support plates perforated to receive the active 
oxide has great advantage over making them with mere 
grooves or roughenings, because it supersedes the’necessity 
for felt or cloth to prevent the active material from fall- 
—— - * © nave found the oxide very liable to 
crack away and fall off when merely placed in grooves or 

into ho!lows of a roughened plate. When pressed 
nto perforations they remain very securely attached, 
forming as it were‘rivets.’ * * * Even with bad usage 
it is a rare accident that one of the oxide ‘rivets’ breaks 
and falls out. The perforated plates have also the great 
advantage of extending the aiea of electric communica- 
tion between the continuous metallic conductor and the 
spongy or porous material, and so minimizing the elec- 
tric resistance. The application of the oxide in the 
form of numerous mutually detached parts separately 
held by the perforations had also a great advantage in 
almost annulling the warping or fracturing effects of 
the expansion and contraction produced by the changes 
of oxidation to which the active material! is exposed in the 
charging and discharging of the battery.” as 
In view of these facts there is no difficulty in deciding 
that an electrode so constructed was patentable, The in, 


vention is a simple one, but something more than mechan- 
ical skill was required. 

Indeed, the experts on both sides agree that an elec- 
trode so constructed bas marked and peculiar advantages. 

It is insisted that the patent as issued is an unlawful 
expansion of the original application and, therefore, 
within the rule of Railway vs. Sayles, 97 U. S., 563. 
The eos is based upon the assumption that in the 
original specification the patentee nowhere describes elec- 
trodes with perforations extending through the plates and 
that it was not until March 24, 1882, that he mentioned a 
perforated plate. The complainant denies this and asserts 
that Figs. 1 and 2 in the patent, as issued, are identical 
with these figures in the original drawings. Positive proof 
of this statement has not been found, but the presumption 
that it correctly states the fact is very strong. The original 
specification states that : 

** The plate shown in Figs. 1 and 2 is constructed with 
cells or cavities a for the reception and retention of spongy 
lead. * * * The cells may be closed on one side as 
shown at c in Fig. 2a.” 

The only rational construction would seem to be that as 
the last figure showed the cells closed on one side the two 
a showed them not closed, but open through the 

ate, 

It must also be assumed that the officials of the Patent 
Office performed their duty, and did not permit a fraud 
to be perpetrated by the alteration of the drawings, There 
is absolutely no proof that such alterations were made, 
and, if the memoranda of the file wrapper can be relied 

upon for any purpose. they show thatthe original draw- 
ings were in the office at the time the claim for a per- 
forated plate was presented, and long afterwards. 

The question, therefore, is whether there is anything in 
the act prior to Jan, 18, 1882, which anticipates the claim 
or renders it invalid. 

The English patent, granted to John S. Sellon, does not 
anticipate, for the reason that though dated Sept. 10, 1881, 
it was not sealed until March 10, 1882, after the filimg of 
Swan’s application. Jt was not made patent to the public, 
therefore, until March 10, 1882. 

Smith vs. Goodyear. 93 U. S., 486-498. Bliss vs. Mer- 
rill, 33 Fed. Rep., 39, 40. Siemens vs. Sellers, 128 U. S., 
276-283. 

But the evidence of Prof. Asahel K. Eaton, if it does 
not amount to a complete anticipation, so narrows the 
field of invention that notbirg remains of which to predi- 
cate patentable novelty. It is thought, however, that as 
to some of the electrodes made by him there can be no 
doubt that they fully anticipate Swan’s claim. If made 
now for the tirst time they would infringe; being made 
before the application. they anticipate. 

Cook vs. Sandusky Tool Co.- 4 Sup. Ct. R., 4. Peters vs. 
Active Mfg. Co., 2i Fed. Rep., 319; affirmed, Sup. Ct., 
Mch. 5, 1889. 

Prof. Eaton testifies that in 1881, and certainly prior to 
August, 1881, he made experiments in secondary batteries, 
using perforated lead plates for the electrodes. He finally 
adopted them, considering them preferable to others tried 
by him. These plates were perforated by means of a belt 
punch, which cut out small discs varying from a quarter 
to five-eighths of an inch, according to the size of the 
plates. Lead sponge, previously prepared, was then pre- 
cipitated upon both sides of the plate, so as to cover both 
surfaces and fill the perforations. Hesays: ‘* I afterwards 
adopted one of the methods which I[ had tried, where I 
used two peiorete plates with the sponge deposited upon 
one or both of them and the two plates put together so as 
to retain the sponge between them, the sponge filling the 
perforations, This made one electrode. The other elec- 
trode was made with two similar perforated plates, the 
peroxide being made into a paste with sulphuric acid and 
water, and pasted upon each side of a piece of asbestos. 
This was put between the two perforated plates and press- 
ed down so that the paste covered the whole surface of 
each half plate and filled the perforations. Some of these 
plates were perforated so as to leave a burr projecting in 
one direction, which aided in the retention of the paste, 
the two burred surfaces being outside. This provided an 
enlarged cellular cavity. 

In July, 1881, he made another battery with the assist- 
ance of one George Farrington, who corroborates him in 
part as toits construction. This battery was made by 
spreading the described paste upon either cloth or asbes- 
tos and enclosing it between two perforated plates of lead. 
The perforations, in the absence of a proper tool, were 
made with a knife. This formed one element. The other 
element was made by precipitating lead sponge upon one 
surface of a similarly prepared plate and covering it with 
another plate, so asto make one, folded together at the 
edge. he paste was minium mixed with sulphuric 
acre and water. This paste filled the perforations in the 
plates. 

Prot. Eaton also made electrodes by ———. with a sim- 
ilar paste a frame work of woven Jead wire. The batteries 
thus constructed by him were charged and worked suc- 
cessfully. Besides Farrington, he is corroborated by Mr. 
Sleeper, who assisted in the construction of the Latteries 
of August, 1881, by punching holes in regular order in 
the leaden plates. And Sleeper is, in turn, corroborated 
by entries made at the time in bis diary, which also con- 
tains rough drawings of the perforated leaden plates. No 
evidence is offered by the complainant which at all con- 
flicts with the verity of these statements. As before ob- 
served, the Court is not permitted to reject the evidence 
of unimpeached and respectable witnesses, when they are 
corroborated, and there is nothing to cast a doubt upon the 
truth of their statements. Upon this evidence, therefore, 
the first Swan patent must be declared invalid, 

The second patent granted to Joseph Wilson Swan is 
dated May 26, 1885, No, 318,828. ‘Lhe application was filed 
May 3, 1883. The claim is as follows: — 

** In a battery plate or electrode composed of a con- 
ducting support combined with active material, the sup- 
port in the form of a plate with angular or equivalent 
holes, cells or perforations extending through the same, 
and separated from one another by webs, walls or partitions 
of uniform cross-section, the active material being placed 
in said holes, cells or perforations, substantially as set 
forth.” 

This would seem to be for the same subject matter c»v- 
ered by the first patent of Swan. It is conceded that the 
alleged invention is described and shown in the first 
patent. The only difference suggested is that the second 
patent is for a more limited subdivision of the same general 
invention. The patent in the specification states: 

“lt should be observed that I do not claim herein, 
broadly, the use of plates provided with holes or perfora- 
tions extending through the same, and haying the active 
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material, or material to become active held in such holes 
or perforations, as this forms the subject matter of patent 
granted to me on the 17th day of February, 1885, num- 
bered 312,599.” 

One of the complainant’s experts afier stating his un- 
derstanding of the first patent says of the patent in hand: 
‘It has a specific claim, a claim rendered specific by its 
limitation to uniform webs, walls or partitions separating 
the perforations from each other.” Another of the com- 
plainant’s experts says that his understanding is that the 
second patent covers plates or electrodes such as are de- 
scribed in the first patent, ‘‘with the additional limita- 
tion that the webs, walls or partitions between the ceils 
shall be of substantially uniform cross section.” 

It will be observed that the drawing of the first patent 
shows a plate made in exact accordance with this limita- 
tion and the specification states that the form of the 
cells may be greatly varied without departing from 
the principle of the invention. Even if the second patent 
can be distinguished from the first in the particular stated 
by the experts it is entirely clear that the difference 
pointed out is wholly insufficient to sustain invention. 
After the first patent there was absolutely no room fora 
second patent; which, upon the most favorable construc- 
tion for the complainant, simply claims an arrangement 
which any one who had sensre enough to make the per- 
forations at all would most certamly adopt. When a 
patent has been granted for a plate containing rows of 
holes, another patent cannot be granted for the same plate 
containing uniform rows of holes. Neither can there be 
anything patentable in the mere shape of the holes. A 
patent for a device containing round holes will preclude a 
subsequent patent for the same device with square or 
triangular holes. Bung Mt’g Co. vs. Bung & B Co., 31 
Fed. Rep., 76, 79 

Especially is this so when the applicant is confronted 
with bis own express declarations that the shape is wholly 
immaterial. 

It is not necessary to consider whether a valid patent 
can be obtained for an invention described, but not 
claimed. by the applicant, in a prior patent issued to him; 
the application for the second patent being filed before 
the first patent issues. Thatis not this case. Swan de- 
scribes no invention in the first patent which is not cov- 
ered by the claim of that patent. What is not claimed is 
not patentable. 

It follows, therefore, that the complainant, upon filing 
a disclaimer, limiting the first claim of the Faure patent 
to an electrode of a secondary battery to which the active 
layer is applied in the form of a paint, paste or cement, 
insoluble in the electrolytic liquid, is entitled to a decree 
for an injunction and an accounting upon the claim as 
thus lir ited, but without costs. 
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The M aning of the Coxe Storage Battery Decision. 





It has been claimed that the decision of Judge Coxe last 
week, gives recognition to the broadest claims in this 
field of Mr. Charles F. Brush. Deeming the matter of 
sufficient importance we have called upon Messrs Witter 
& Kenyon, who are the counsel for the Brush Electric 
Company. Below is a summary of the views they 
express: 

“A copy of the opinion of the United States Circuit 
Court for the Southern District of New York in the case 
of the Electrical Accumulator Company vs. the Julien 
Electric Company has been received by us and examined. 

** The court recognizes Charles F. Brush, of Cleveland, 
Ohio, as legally entitled above all others to be considered 


the first inventor of secondary batteries in which the ac-|from Fourteenth 


tive coating is mechanically applied. This view is in ac- 
cord with and confirms the action of the United States 
Patent Office, which granted to Mr. Brush, March 2, 1886, 
after a contest with C. A. Faure and others, the Brush 


patents covering such secondary batteries, which is the| telegraph service through Murray street from College 


class of secon‘ary battery pow in general use, as well by 
the above-named litigants as by others. The above suit 
was brought by the Electrical ACcumulator Company 
upon four patents, ‘one patent to Shaw & Rogers, one to 
C. A Faure, and two twoJ. W. Swan. 
was withdrawn by the plaintiffs from the litigation and 
given up: the two Swan patents were declared to he in- 














cement, which is the only method yet knownef construct-| roads in operation in the east and other parts of the 


ing a practically operative secondary battery. 

The suit is entitled the Electrical Accumulator Com- 
pany vs. Julien Electric Company. and the complainant 
is entitled to an injunction, which will now be taken. 

With tke exception of the recent decision of the U. 8, 
Court for the District of Massachusetts sustain the 
Thomson-Houston patent foranarc light current regulating 
device, the Faure patent above alluded to is the only 
electrical apparatus patent pertaining to lighting or motor 
business, the litigation on which basterminated favorably 
to the claims of the patentees. 

The field for accumulators is very large, as shown by the 
fact that there are to-day no less than eight or ten companies 
engaged in that business, Among them are: The Electrical 
Accumulator Company, owning the Faure patents; and 
the Julien, Gibson, Woodward, Pumpelly and Macraeon 
companies, all of whose batteries are tributary to the 
Faure invention. 

In anticipation of a favorable decision the Electrical Ac- 
cumulator Company has already built a street car to be 
propelled by means of batteries, and now has it on exhi- 
bition on Elkins & Widener’s Philadelphia traction road in 
West Philadelphia. Its initial trip last Friday was a t 
success, the car moving “4 a lo tet per cent. atale Ob 
the rate of seven miles an hour. ill & Co., West Phila- 
delphia, are making six other cars to be completed in 
April and May, and the Electrical Accumulator Company, 
believing that it controls the use of secondary batteries in 
all known practical forms, is now prepared to occupy ex- 
tensively the electric stieet car field. 


New York Board of Electrical Control. 
ees 

The Board met on the 19th. inst. The application of 
the Municipal Electric Power Company fora franchise, 
and also for subways in First, Second and Third avenues, 
from Eighty-sixth street tothe Harlem River, was referred 
to the engineer of the Board. 

A letter was read from Alderman Walker asking that 
all subway work on Hudson street, from Chambers street 
to Fourteenth street, should be completed before the road 
is repaved. The Board considered that the subway which 
has been built in Hudson street, from Worth to Canal, 
would meet all requirements for several years to come. 

The Western Union Company asked for permission to 
erect six new poles on St. Nicholas avenue, between One 
Hundred and Thirtieth and One Hundred and Fortieth 
streets, to replace rotten and dangerous poles. The com- 
pany has a Ime of leased _ on the other side of the 
avenue, and the Board directed that on these the wires 
shall be placed, and the dangerous poles shall be removed. 

Several other applications were presented, but the 
Mayor resolutely declined to entertain them for the pres- 
ent. A letter was read from Mr. W. Allison recommend- 
ing to the Board the services as electrical expert of Dr. 
P. li. Vander Wesde. The Board thought that in view 
of the perfect confidence it has in the present efficient 
expert, Dr. 5.8. Wheeler, it would not desire to avail 
itself of the services of the veteran doctor. 





country. As a result the decision was unanimously in 
favor of electric and the construction upon the road 
will begin immediately. 








Special Correspondence. 
NEW YORK NOTES, 


OFFICE OF THE ELecrricaL Wore } 
168-177 PorreR BUILDING, New YORK, March 25, 1889. 

The Western Electric Company will soon be in the enjoy- 
ment of their new and handsome building. It has 12 stories pre- 
senting an imposing front. All the departments are remarkably 
large and complete and special facilities have been provided for the 
receiving and shipment of goods on the two streets. As I looked 
in the other day I saw that the lower floors were lighted up with 
the well-known Western Electric arc system, presenting a very 
cheerful and animated scene. 

The Backus Water Motor Company, of Newark, N. J., 
are well known in their special line of production, their water 
motors being used for driving sewing machines, as well as for ap- 
paratus requiring several horse-power. These motors are valuable 
when a good pressure of water can be procured in town or country 
for driving small dynamos. The company also make the well 
known Backus patent fan, which should have a large demand this 
summer in connection with small electric motors for keeping rooms 
and offices cool, as well as for ventilating purposes. 

Hanson, Van Winkle & Co., the noted makers of electro- 
plating supplies and of the popular Little Wonder dynamo plating 
machine, at Newark, N. J., tell me that they have over 1,000 of these 
machines in use at the present time. They are said to be the largest 
makers of nickel platers’ supplies, lacquers, etc. Their salesrooms, 
95 Liberty street, N. Y., are fully equipped with all their va- 
rious specialties. The headquarters at Newark are particularly 
well equipped, and give an idea of the extensive nature of their 
business, as it includes a full line of electrical supplies for the house, 
office, etc. ; 

The Priestman Petroleum Oi) Engine is being run at 106 
Washington street, this city, in conjunction with one of Mr. C. L. 
Levey’s self-regulating dynamos for simultaneous arc and incan- 
descent lighting. The machine is shown running 25 16 c. p. lamps 
at 45 volts, % of an ampére, in five separate circuits from one bind- 
ing post, with separate switches on each. These switches are only 
necessary when it is desired to cut out any of the circuits. It has 
also a switch on the top of the dynamo to cut out one and all of the 
circuits. The engine runs very nicely and prettily and seems well 
adapted for isolated plant work of thisdescription. Mr. C. L. Levey 
has what he calls his “cottage,” “ villa,” “suburban mansion” and 
“manor” plants, which he furnishes complete. 

Straight Line Engines.—Mr. F. H. Hayward, who repre- 
sented the Armington & Sims engine in the West, and made quite 
a reputation there, is meeting with his old success here in the instal- 
lation of the Straight Line engines with Messrs. Williams & Potter, 
15 Cortlandt street. Mr. Hayward has made a specialty of high 
speed engines, and is thorougly acquainted with the requirements of 





The Metropolitan Telephone and Telegraph compent wa; | electric light stations in the equipment of their power plants. A 
in 


ordered to remove one of its two lines of poles ater 
street, and the Western Union was notified that one of its 


| two lines in Hudson street must be immediately removed. 


A report was received from the engineer of the Board 
suggesting that in addition to work pot completed last 
year, new subways for electric light and power should be 
placed on the east side of Sixth avenue from Fourteenth 
to Eighteenth streets; on the west side of Sixth avenue 


to Twenty-fourth streets; on 
the south. side of Fourteenth from _ First 
to Sixth avenues, and in Twenty-nioth street 
from Fifth to First avenues. He also recom-{ 


mended the construction of subways for telephone and 


place to Broadway; Centre street from Worth to Grand 
streets; East Houston street from Crosby to First avenue; 
Thirty-eighth street fiom Lexington to First avenue; Sev- 
enty-ninth street from First to Park avenue, and Lexing- 


The first patent ington avenue from Sixty-fifth wo Seventy-ninth streets. 


It was resolved that the report of the engineer relating 
to new work be approved, and the secretary of the Board 








large number of Western stations bear witness to his good work. I 
understand that the Straight Line engine will be represented at the 
Paris Exposition by five engines, two of which are now on the way. 
‘The others would be shipped at once but for the fact that the de 
mand is far beyond the producing capacity. 

The Safety Electric Construction Company, J. Murray 
Mitchell attorney, 41 and 53 Wall street, this city, furnish estimates 
for the complete construction of electric railways and supplies of 
all kinds, as well'as for the full equipment of power plants. This 
company are also the sole manufacturers of the Creamer automatic 
steam pump trap, the claims for which are a material saving of fuel 
and water and the stoppage of all noise. This noise, as many of 
your readers are probably aware, is the unpleasant hammering so 
frequent in steam radiators, and this trap will overcome the nui- 
sance. It will forcethe water of condensation froin the exhaust in 
engine or heat pipes with greater ease and convenience, it is claimed, 
than in any other trap or contrivance in the market. 

Electric Club Officers.—At a meeting of the New York Elec- 
tric Club held on Thursday evening, March 21, the following gen- 
tlemen were nominated for officers for the ensuing year: For presi- 


valid in the decision of the court; of the two claims of the | be asked to communicate with the Construction Subway | dent, E. T. Gilliland, O. E. Madden. For vice-presidents, E. T. Gilli- 
Faure patent sued upon, one has been declared to be in-| Company to proceed with the work as rapidly as possible. 


valid, if broad enough to be infringed, and the other has 


Mr. Moore, of the East River Company, wished to make 


land, T. N. Vail, H. C. Davis, E. N. Dickerson. For secretary. 
Charles W. Price. For treasurer, Willard L. Candee. For board of 


also been held to be invalid in its present form. The|a statement with regard to an application which bad been | managers, H. D. Stanley, M. W. Goodyear, Geo. B. Coggeshall, C. 
court has pointed out that if the Faure people disclaim all} presented to the Board, but the Mayor declined to hear | O. Baker, Jr., C. W. Gould, H. L. Storke, A. H. Patterson, H. A. 
right to anything except one particular way of applying| him. Mr. Moore was explaining tbat the application was | Reed, C. W. Spear, E. M. Hamilton, 8. D. Field, C. E. Stump, Geo. 
the coating, to wit, by ‘ paint. paste, or cement,’ and/| of importance to the public as well as to the company, 
limit the patent to that narrow and restricted species of | when the Mayor “ jumped on” him. and said that to be in | Geo. T. Manson, George Worthington, Lieut. F. W. Toppan, U. 8. 
secondary battery the court can sustain such a claim. | order Mr. Moore must address the Board in writing. The|N., J.J. Carty. The election will take place in April. 

Tae court having held all the claims declared upon by the | nieeting then adjourned, subject to the call of the chair. 


plaintiff to be invalid, awaraed no costs to complainant. 

** As by this decision Brush is shown to be legally the 
first inventor of a secondary battery having a mechanically 
appliea coating, it is apparent that the greatly restricted 
cliim which upon condition of making the disclaimer, is 
allowed the Electrical Accumulator Company is subordi- 
nate and subjecc to the Brush patents of March 2, 1886. 

‘** The defendant in this case introduced a large number 
of prior publications and patents as anticipating the in- 
vention. Judge Coxe has spent a great deal of time and 
labor in examining carefully all these prior matters, and 
has discussed them at great length in his opinion. After 
a full and very able consideration of these publications, he 
holds that they do not show a secondary battery having a 
mechanivally applied coating, and do not anticipate this 
invention. 

** We are informed that the defendant, the Julien Com- 
pany, does not now apply its costing in the form of paint, 
paste or cement, and will, therefore, not become tributary 
to the Faure patent, even if the disclaimer above alluded 
to be filed.” 


<--> oe 





The Electrical Accumulator Company and the Coxe 
Decision. 


The following has been issued by President D. H. Bates, 
of the Electrical Accumulator Company: 





Street Railways to be Equipped with Electric Motors. 

We are informed chat during the last week the Sprague 
Electric Railway and Motor Company, of New York, have 
closed several important contracts in railway work in New 
England and in the West. One of these is with the Marl- 
borough, Mass., Street Railway Company. Part of this 1s 
double track and part single. Before deciding upon any 
system to be used upon their railway. which is a new one, 
having never been operated before by any kind of 







M. Phelps. For committee on membership, Henry Hine, chairman 


The Smith and Shaw Pocket Battery.—Mr. Henry 
Schwindt, of 435 Seventh avenue, is manufacturing the Smith & 
Shaw closed cell pocket battery. This little battery embodies a 
great many improvements, is very effective and economical, and 
has remarkable portability and convenience. Battery No. 1 is only 
6 inches long, 3% wide, and 1% high, outside measurement, and No. 
2, containing two cells, is 7% inches long, 3% wide and one-half high. 
There is no danger or possibility of the spilling or slopping of the 
battery fluid and the currtnt which is delivered is of fine, smooth 
quality. Mr. Schwindt has a large number of testimonials from 
those who have used or dealt in the battery, including medical men. 
and such well-known firms as C. E. Riker, Ga Nun & Parsons, A. 5 
Aloe & Co., Bullock & Crenshaw, and cthers. 


wer, 
the committee in charge of this visited a number of cities The Standard Underground Cable Compaay are 4)- 


where there are strect railways in operation and investi- 
gated their workings, 
was that the committee gave the contract for equipping 
the road to the Sprague Company, who will immediately 


enter upon the construction of the overhead work. The con- 


tract calls for the regular Sprague overhead system and 
latest type of motors. 

Another contract closed by the Sprague Company for 
the street railroad equipment is in Wicaita, Kano., where 
74 miles and four cars will soon be running by electricity 
upon this system. The improved 15 h. p. motors will be 


used and the equipment will be first class in every respect. 

Another street railway company to adopt electricity asa 
motive power is thatof Eau Claire, Wis. We are informed 
by the Sprague Company that this contract calls for the 
Judge Coxe has just rendered a decision in the Ooited | furnishing of six cars and over five miles of track. The 






The result of the tour of inspection 


ways very busy receiving, filing and mailing orders to the works. 
Dropping into Mr. Wiley’s office the other day, in 18 Cortlandt 
street, I found him with his usual smile attending to the receipt of 
acouple of orders for 15,000 feet of two conductor telegraph cable. 
and 17,00) feet of one conductor cable for overhead electric light 

service. The company have been using P. & B. compound in con 

nection with their braided fibre protector for the lead covering 0” 

31,000 feet of No. 4 B. & 8S. stranded wire conductor now under 
ground and being jointed for the United States Illuminating Com 

pany, and 4,000 feet of No. 4 for the Manhattan Electric Light Com 

pany, which has been put under ground, and is being jointed. 
These orders have been taken since the first of the month, with 
some 27 others of various sizes, including one for 10,000 feet of 
conductor for the United Mlectric Light Company, of Springfield, 
Mass. 


States Circuit Court for the Southern District of New York | regular Sprague overhead system will be used, employing| The Simplex Electrical Company are represented in this 
sustaiving the Faure patent for improvementsin secondary | a small No. 6 wire as a working conductor, no larger than | section by Mr. A. W. Butterworth, who reports trade in excellen' 
batteries or accumulators. The patent is held to cover and | an ordinary telephone wire, which is the only wire sus-| condition. The demand for the specialties of the company is exce! 
control the wanufacture, use or sale of any secondary bat- | pended over the track. Before deciding to adopt electricity | lent, and the testimonials which are given are of a very striking 
tery in which an electrode is used having the so-called|in general or any particular system, the president and | and convincing nature. The neat little pamphlet which is issued 


active material applied in the form of a paint, paste or| managers of this road visited a number of electric rai- | py the company, and of which M Butterworth gave me 4 copy. 
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contains a number of very warm testimonials from users of the 
Simplex wire. The company ajso handle an insulating tape, and 
have a neat little specialty in their tree insulator by means of which 
the wire passes between two glass insulators, revolving upon iron 
legs so that the swing of the tree limb simply moves the insulator 
along the wire without injuring the covering. It stands to reason 
that wherever such insulators are in use the toilsome lineman will 
not have to spend his nights hunting up “ grounds” in trees, and 
the superintendent of the electric light company will be able to 
sleep in the bosom of his family undisturbed by wild alarms. 

Mr. F. B. Chinnock, well and favorably known to the writer, 
no less than to the electrical public in general, has been very suc- 
cessful of late in securing large contracts for the Edison system in 
the district which he controls,—Long Island and New Jersey. He 
seems of late to have been particularly successful with the big re- 
fineries. He has just closed a contract for a large Greenpoint re- 
finery for a thousand lamps of 16¢. p. This plant will be a model 
installation in all respects. It will be run by two 500 light dynamos 
and will also comprise a 5 h. p. motor, which will carry the bags of 
sugar from the steamship up to the refinery door. Steam motive 
power w_ll also be furnished by Mr. Chinnock and will consist of 
two fine engines 12 x 12. The dynamos are to be self regulating. 
Mr. Chinnock has also closed a contract for an 800-light plant for a 
central station to light the village of Bay Shore, L. L. This plant will 
be installed on the 3-wire system. The streets will be lighted by the 
Municipal system. Mr. Chinnock is further installing two plants 
for the Pennsylvania Annex boats. 


The Elektron Manufacturing Company, of 150 Nassau 
street, are quite busy. Mr. E. H. Cutler, the manager, says: “The 
demand for our motors and dynamos exceeds our expectations. Be- 
sides the sales for commou uses, we have recently made the follow- 
ing sales to well known people, who, it will be seen at a glance, are 
thoroughly competent to judge of the merits of a machine and are 
discriminating in their choice: One \%h. p. motor to the Physical 
Laboratory of the University of Michigan. Ann Harbor, Michigan; 
two 16 h. p. motors to Stephen D. Field; two % h. p. and two 
1-6 h. p. motors to Thomas A. Edison. These machines will 
be used to drive working models and light machinery in the large 
exhibit which Mr. Edison will make at the Paris Exposition. Two 
1 h. p. motors to the Postal Telegraph Company. One of these will 
be in use in Chicago, and one in New York City, for driving the ap- 
paratus of the American Machine Telegraph System. One 1h. p. 
motor to the Western Electric Company, Chicago, IIL” 


The Manhatian Electric Light Company are pushing 
forward work on their station at Eightieth street and Avenue B, 
where they have a fine large brick building. A great deal of appa- 
ratus is already on the ground, including Slattery alternating cur- 
rent machines, but with so large a plant it will be some little time 
before the whole can be put into order and operation. The plant 
will be distinctively of the Fort Wayne Jenney type, although a 
Brush 60-lighter will be temporarily used for arc circuits, pending 
the installation of the special new #4 ampere Fort Wayne machines. 
The com pany have already run ‘en circuits to Seventeenth street, 
twenty-six to Sixty-third, four to Fourth street, and cross wires are 
already up on Twenty-eighth and Fourteenth streets. The com- 
pany has every prospect of doing a large business, and has already 
secured contracts for lighting. Palmer’s Theatre, the Star, the 
Bijou, Proctor’s and Turner’s, the new Union Square and, I believe, 
Daly’s. This in itself would mean a large amount of business, 
but it is a very small proportion of that which the company pro- 
poses to do. 


The Goubert Manufacturing Company and the Stratton 
Separator Company will move from 18 Cortlandt street to 32 by the 
Ist of May. They have put in for the Western Electric Company’s 
new building a 500h. p. feed-water heater; a 300h. p. for the West 
Side Electric Light and Power Company; a 600h. p. for the Daft 
Electric Power Company, of Newark, and a 250 h. p. for the Edison 
Electric Iluminating Company, of Albany, N. Y. A 250h. p. has 
been put into‘he new Brooklyn factory of Mr. J. J. Wood, where 
that well-known electrician is preparing to bring out a new system 
of electric lighting apparatus. At the Sprague electric railway sta- 
tion, Scranton, Pa., recently illustrated in your columns, a 400 h. p. 
heater has been putin. One of 150 has been supplied for the Statue 
of Liberty, and the Patchogue Electric Light Company, of Long Is- 
land, has also been equipped. Some of the plarts mentioned are 
also using the well-known and efficient Stratton separator for fur- 
nishing dry steam to the engines. It is evident that both these 
specialties are in active demand, engineers appreciating the saving 
both in water and steam. 


Platinum Wire.—I am sorry to report that Mr. C. O Baker, 
Jr., who is so deservedly popular in electrical circles, has not been 
able to attend to business for several days, owing to illness. His 
company at Newark have been enlarging their factory, so that 
they now have about four times as much room as they enjoyed last 
year, and they are thus enabled to meet the pressing demands upon 
them for their various specialties in platinum wire for incandescent 
lamps, etc. They are now, I believe, beyond question, the largest 
gold, silver and platinum smelters and assayers in this country. 
They make platinum in sheet and wire in all sizesand degrees 
of hardness for lamps, electrical instruments, chemical apparatus, 
platers, jewelers, dentists, etc. They also supply pure aluminum in 
sheet and wire for eleetrical purposes. The history of the develop- 
ment of the platinum industry, as exemplified by such a firm, is one 
of great interest, tracing the material back to its production in the 
Siberian mines, and down to the time when it passes through 
the specially heavy rollers that make the wire and turn it out for 
such unique work in connection with incandescent lighting. 


Compounding High Speed Engimnes.—Recent develop- 
ments in the direction of compounding high speed engines are at- 
tracting marked attention from steam users asa stepin the direc- 
tion of higher efficiency without sacrificing the recognized advan- 
tages of compact power driving direct to dynamos or other rapidly 
rotating machinery. A new feature in this development which will 
be watched with interest is the use of this type of compounds with- 
out the condenser in localities where cheap watcr for condensation 
is not avaible. It is believed that high steam pressure, expand- 
ing through two cylinders, will effect a clear saving that will more 
than justify the small additional expense of compounding. Acting 
on this belief, Mr. C. J. Field, general manager of the Edison Elec- 
tric luminating Company, of Brooklyn, and formerly chief engi- 
neer of the Edison United Manufacturing Company, has selected 
this type of engine for the mammoth central station now being 
erected at 360 Pearl street, Brooklyn, where the energy of 3,000 h. p. 
will be sent out in electric currents through an underground system 
radiating through nearly a mile in all directions from the station as 
a centre. The engines for this work will be furnished by the Ball 
Engine Company, of Erie, the order having been placed with their 
New York agent, OC. R. Vincent & Co., No. 15 Cortlandt street, for 
twelve engines each 250 h. p. capacity. The general plan of these 
engines will be of the double horizontal type with opposite cranks 
and one high pressure and one low pressure cylinder. Each engine 
will weigh about 30,000 pounds, thus making twelve full carloads for 
the engine equipment of this station. Steam will be supplied at 
125 pounds pressure by a battery of Babeock & Wilcox boilers, situ- 
ated on the same floor with the engines, With an electrical outfit 


embodying all of Mr. Edison’s latest improvements in central 
station work, it is the expectation of the projectors of this enter 
prise that they will have the most economical and efficient station 
that has yet been erected. 


A Trip to Newark, N. 3.— Running over to Newark the other 
day, I found it all alive and bustling with its many industries, not 
the least of which are the elect:ical. The city becomes more and 
more a manufacturing centre, and every day strengthens its con- 
nections with New York. Several new electrical specialty makers 
have been established since the beginning of the year-for the manu- 
facture of dynamos, motors, electro-plating machines, instruments 
and supplies of all characters. I heard of one new type of plating 
machine which is shortly to be put on the market, and of which 
great things are expected. The Weston Electrical Instrument Com- 
pany, McKinney and High streets, under the supervision of Mr. 
Edward Weston, the celebrated electrician, have had such a big 
run on their new voltmeters, which you illustrated recently, that 
they have to make special arrangements for their production in 
larger quantities. Mr. Colby, Mr. Weston’s assistant, escorted me 
through the laboratory, which is one of the largest I have had 
the pleasure of inspecting, and showed me all the various 

styles of meters that are being introduced. Mr. Colby favored me 
by pointing out the nature of the various instruments and by make- 
ing several interesting tests and experiments. He'took me also into 
the separate solid brick building, where all the fine testing instru 
ments of precision are kept, with special precautions for their ac- 
curate working. At C. McIntire & Co.’s I found them as busy as 
possible preparing their new special electrical connectors for con- 
ductors of all sizes, including the largest electric light wires. They 
are meeting with extraordinary success with their new terminals 
for electric lamps, ceiling cut-outs, dynamos, motors, switch-boards, 
etc., and deserve immense credit for the good work they have done 
in abolishing the imperfect connections which have been a nui- 
sance, and the cause of disaster, in the early days of electric applica. 
tions. Where these terminals have been put in on railroads, on 
motors and on electric light circuits, they have met with the high- 
est praise, for the economy that they effect in labor, current and 
profanity. They are said to be far cheaper and more perfect than 
soldered connections, and every company should use them. 

Wi ae 





NEW ENGLAND NOTES. 
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Room 8, Cook Building, cor. Franklin and Congress Sts. 
- Boston, March 25, 1889. | 
The Bobinson-Foster Electric Company, Boston, Mass., 
is reported as having purchased the factory of the Hall Type 
Writer Company at Salem, Mass, 


Mexican Telephone.—The annual meeting of the stockhold- 
ers of the Mexican Telephone Company will be held at the Astor 
House, New York, on April 10. Transfer books will close March 27, 
and be reopened April 11. 

Electric Lights for Provincetown .—The town of Province- 
town, Mass., will soon have electric lights. A local company has 
been organized with a capital stock of $15,000 with J. D. Hilliard as 
president, M. N. Gifford treasurer, and J. A. West secretary. 

Incandescents for Boston City Hall.—On Friday, March 
22, the Committee on Public Buildings of Boston gave a public 
hearing on the question of placing in the City Hall an electric light 
plant for furnishing incandescent lights for the building named and 
for the Court House. : 

Bell Telephone.—The annual meeting of the American Bell 
Telephone Company's stockholders will take place in Boston on 


Tuesday, March 26. It is expected that the election of president of © 


the company to succeed Mr. Stockton will occur at this meeting, 
and Col. Ii. S. Russell is already named for the post. 


New port Electric Bailroad.—The stockholders of the New- 
port Horse Railroad Company have voted to increase ‘the capital 
stock from $50,000 to $75,000 to meet the cost of introducing electric 
motor power. The directors authorized contracts for cars and for 
building the road immediately. Work will be begun April 1. 


Hill Clutches for Bangor, Me.—The eastern office of the 
Hill Clutch Works, 18 Cortlandt street, New York, inform me that 
they have received the order for furnishing the Bangor, Me., 
Electric Lighting plant with everything in the line of power 
tranemission machinery and with the “Hill” friction clutch 
pulleys and cut-off couplings. The City of Bangor is certainly as- 
sured of good work. 


Edison Lights.— Messrs. Paine & Francis, the New England 
Agents of the Edison United Manufacturing Company are busy 
making installations of Edison isolated plants in this section. 
Among the numerous orders recently filled was a 115 (16 c. p.) light 
plant for the cable steamer ‘“‘ Pouyer-Quertier,” and a 300 light 
plant (2d increase, in all 700 lights) at the factory of the Ludlow 
Manufacturing Company. 

Danvers’ Electric Plant Not for Sale.—An advice from 
Danvers, Mass., under date of March 21, states that at the 
adjourned town meeting on Wednesday evening, March 20, 
the Selectmen and Electric Light Committee were in- 
structed to notify the Legislative Committee on Manufac- 
tures that negotiations are not pending for the sale of the Danvers 
electric light plant, as has been stated. 


Pettingel!, Andrews & Company.—This well-known Bos- 
ton firm have their handsfull of business. New salesmen have 
been employed and Mr. Andrews found it necessary to get his son 
to give up a lucrative situation to accept a position in the employ 
of the firm named. This firm keep a large stock of about every- 
thing known in the liné of electrical goods and electric light sup- 
plies, and sell at manufacturer’s prices. 


Electric Light vs. Telephone.—The trouble between the 
electric light and telephone companies going on for some time at 
Woburn, Mass., in which, it is said, the latter company has been the 
the aggressor, now looks as if it would be ended by an amicable 
understanding. Recent advices from Woburn state that on Tues- 
day night, March 19, and also on the following morning, a meeting 
between the officers of the com panies named was held. 


Glass Company Incorporated.—A corporation known as 
the Cape Cod Glass Company of Sandwich, Mass., has been char- 
tered under the laws of the State of New Jersey, with a capital 
stock of $50,000, at a par value of $25 per share. The president is 
Charles W. Spurr, of Boston, and the general manager is Henry F 
Spurr, of Sandwich, formerly of the Boston & Sandwich Glass Com- 
pany. Glass is to be manufactured in all its branches at the works 
in Sandwich, and an office will be opened in Boston. 


Woonsocket Waking Up.—tThe board of aldermen has de- 
cided to grant its local street railway company a franchise to sub- 
stitute electricity for horse power. Woonsocket introduced the 
first electric cars run in New England, in 1887, but the service was 
not entirely satisfactory and a franchise was denied, and the serv- 
ice discontinued after a three months’ experiment. With the im- 
proved overhead system, the aldermen are now willing to grant a 





full franchise, and the entire system will be equipped as soon as 
practicable. 


Complimentary Dinner.—Mr. Ernest Thurnauer, an electri- 
cal engineer in the service of the Thomson-Houston International 
Electric Company, was the recipient of a complimentary dinner by 
a number of his business associates at Young’s Hotel, Boston, on 
Wednesday evening, March 20. Mr. Thurnauer left town for New 
York after the dinner and on Saturday will sail for Paris to take 
charge of the exhibits of Professor Thomson, the Thomson-Houston 
International Electrical Company, and the Thomson Electric Weld- 
ing Company at the Paris exhibition. 


Bemoval of Offices.—The Simplex Electric Company of Bos- 
ton has removed its offices from 328 Washington street to No. 620 
Atlantic Avenue. The Company has leased a suite of extensive, 
commodious, and nicely situated rooms on the south-west corner of 
the fifth floor of the building. From the Federal street windows a 
magnificent view over and beyond South Boston and a part of the 
Harbor may be had; while from the windows on the Atlantic Ave- 
nue side an extended view of that broaa thoroughfare is presented. 
The offices are tastefully furnished; everything is of modern make 
and of the best. 


Lawrence, Mass.—The Edison Company, of Lawrence, Mass., 
agents for the Edison system in Essex County, have just completed 
the installation of a 555-light Edison plant for the new Pacific Mill. 
The work has been done in a first-class manner throughout the en- 
tire building, and embraces many improvements over the old style 
of mill installation. It is divided into twelve circuits, which are 
controlled entirely at the switch-board, which is in itself a very 
handsome as well as ‘novel arrangement, giving the most perfect 
control of the entire plant from one point. It was designed by Mr. 
C. 1. Alexander, a well-known electrician of the company, who had 
charge of the installation. 


An Amusing Incident.—Recently one of the hard workers of 
the Hub’s electrical fraternity was detained at his office until a late 
hour. It so happened that one.of the other tenants who is generally 
the last person to leave the building, locked the outside door with- 
out notifying the busy man (who had no key) up stairs. The 
consequence was that the belated electrician was compelled to 
remain in his office until after midnight and would have remained 
there until morning had it not been his good fortune to discover a 
rope in the closet, by which he descended to the street. Fortunately 
aleo there was no policeman about at the time. The electrical acrobat 
landed safely, but with bleeding hands, on the Franklin street side- 
walk. 


Codifying Insurance Rules.—aAt the invitation of the New 
England Insurance Exchange the representatives of the con- 
struction business in Boston met the fire underwriters and 
inspectors at the Boston Electric Club’s rooms, 7 Park street, 
for the purpose of discussing the rules of the Boston Tariff 
Association and the New England Insurance Exchange previous to 
their codification and revision. It is proposed to issue uniform rules 
from each board of underwriters. Mr. Barton presided, and Mr. 
Alex P. Wright was appointed secretary of the meeting. There 
was considerable discussion, in which Capt. Brophy, Mr. Killecut, 
Mr. Wright, Col. Hewin, Dr. Mason, Mr. Patterson and others took 
part. After considerable business was finished the meeting was ad- 
journed to be called again next week. 


The New England Electro-Matrix Company is a Maine 
corporation, capitalized with $1,000,000 in $100 shares. It is a tribu- 
tary company of the Minneapolis Electro-Matrix Company, and 
controls the rights of the latter in New England. There is a similar 
sub-company in New York and another at Cincinnati, which con- 
trols the States of Ohio, Kentucky and Indiana. The parent com- 
pany controls an invention which aims to perform the double serv- 
ice of setting type and impressing it upon cardboard, producing a 
matrix from which stereotype plates can be cast. There is, in fact, 
no type set. The cardboard is indented by electrical pressure ap- 
plied by an ingenious mechanism, which it is not necessary to de- 
scribe here. The operator uses a keyboard, as the typewriter does, 
though upon an entirely different principle. It is claimed for the 
machine that it can be used in all printing establishments and save 
a large sum of money. Governor Ames and other capita)- 
ists, type foundrymen, etc., are investigating the affair, and 
more or less money is being put into the stock. The Ames Manu~ 
facturing Company of Chicopee is to build the machine for the 
parent and all other companies. Two machines only have been 
built as yet, but an order has been given for 100. The machines are 
to cost $250 each, and the rental for all time will be $500. They will 
not be sold. The charge to users, besides the gross rental will be 
10 cents per thousand ems, of which 7 cents will go to the sub-com- 
pany, and 3 cents to the parent company. It is said by Dr. W. F. 
Heald, treasurer of the company, that 125 machines would earn 10 
per cent. per annum on the New England company’s capital, but it 
is caiculated that a much larger number will be wanted in this ter- 
ritory. Mr. C. M. Gage is president of the New England company, 
and among the directors is Mr. Theodore C. Bates, the Worcester 
manufacturer and capitalist. All of the stock of the New England 
company has been subscribed, and the only stock for sale is 1,000 
shares, which went to the parent company for the license. For 
this $50 is said to be asked, The stock of the Minneapolis Company 
is reported 90 asked. Ww.tI. B. 


‘WESTERN NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
44 Lakeside Building, Chicago, March 23, 1889, 
The Standard Electrical Works, Cincinnati, O., report 
business good, spring building bringing them large orders for sup- 
plies. They are equipping two large electric street railway plants 
with bare and insulated wires. 


Mr. J. Hi. Shay, of the Munson Belting Company, has sold to 
the Sioux City Cable Road Company 110 feet of 40 inch double belt- 
ing, and has also belted up the plant of the Council Bluffs, Ia., Elec- 
tric Light and Power Company. 


Overhead Wire Agitation in the Far West.—The citizens 
of Omaha are working up quite an indignation about the overhead 
wires in their city. There was a big protest recently against the 
granting of any rights to any company using the overhead system 
for electric roads. In spite of this the mayor of the city signed the 
ordinance and the companies can now go ahead as fast asthey de- 
sire. A dispatch from Omaha says that the Mercer Motor Company 
has a big force at work setting poles, and it is understood that the 
company will proceed as soon as the necessary arrangements can be 
made to build a line to South Omaha. 

A New Chicago Firm.—Lodge, Davis & Co., of Cincinnati, 
now have their Chicago store fully equipped, are well pleased and 
are now thoroughly organized for business. The factory has been 
obliged to increase its force of men largely since Jan. 1 to keep up 
with the press of business. During the month of February they 
made shipments of a number of carload lots, also two shipments of 
their lathes to Stockholm; Sweden. They will shortly put on the 
market an improved planer which will have some new and novel 
features, being fully up to the times in weight, solidity and new 
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ideas. This is to be followed shortly by an improved milling ma- 


| Nashville, Tenn.—The Brush Company have begun work on 


chine. The firm are certainly very enterprising and are making | their new station. 


great progress. 

Business of the Excelsior Electric Company.—The elec- 
tric light bids for the Capitol Building at Madison, Wis., made by 
the Thomson-Houston, Excelsior and Brush Companies, have been 
referred to a special committee, consisting of the Secretary of State, 
Attorney General and Governor, to determine which bid was the 
most acceptable for the purpose of lighting the Capito] and sur- 
rounding grounds. The Excelsior Electric Company have been 
awarded the contract for the Merchants Electric Light & Power 
Company, of 3lst Street, Chicago, for sixty arc lights. L. P. Kadish, 
of the Vienna Bakery, has awarded the contract to the Excelsior 
Electric Company for a 100 light incandescent plant for lighting the 
Chicago City Garbage factory. Allen C. Tanner, proprietor of the 
Mt. Vernon, Ill., Electric Light Company, has increased his plant 
with fifteen Excelsior lights. The Excelsior plant of sixty arc hghts 
at South Evanston, IIl., started up last Saturday night to the entire 


satisfaction of the inhabitants of that beautiful village. ik 





MILWAUKEE, W1is., March 16, 1889. 

Underground Wires.—The underground wire system, which 
was inaugurated this summer in connection with the fire and po- 
lice alarm telegraph will be extended so as to include districts not 
now provided with the system. About $20,000 will be expended in 
this work. At present 5,800 feet of conduits are underground, and 
with the expense of laying the cables the system has thus far cost 
$5,348, 

A New Electric Lock.—Dr. Clark, Superintendent of the 
County Insane Asylum, has invented a patent electric lock. He 
gave an exhibition of its workings yesterday, and by simply touch” 
ing a button in his office he threw open ten doorsin the asylum. 
He claims it would be a great safeguard in case of fire. 


Electric Light at La Crosse, Wis.—An important tran- 
saction has just been consummated in the sale toa company of 
“ unknowns,” said to be partly from out-of-town, of the Gas Light 
and Brush Electric Light properties, valued at nearly a quarter of 
a million dollars. Itis said that the Edison Electric Company’s 
stockholders are behind the deal. 





THE TELEGRAPH. 


New York Bucket Shops.—A bill has been introduced in the 
New York Assembly to abolish bucket shops. 


Springfield, Mo., is in want of an electric fire alarm system. 
Mr. G. B. Brownson is chairman of the Fire and Water Commit- 
tee. 


The Western Union Company has declared a quarterly 
dividend of 144 per cent and a surplus of nearly three-quarters of a 
million is carried over. 


Halifax to Bermuda.—In the House of Commons on March 
21, Postmaster-General Raikes announced that the Government 
intended to lay a submarine cable between Bermuda and Halifax. 


The Champlain Telegraph Company has been incorpo- 
rated to connect New York City, Plattsburg and Loon Lake. The 
line is to be constructed through the Adirondacks from Plattsburg 
to Loon Lake. The capital is $10,000. The incorporators include 
Senator Henry Russell and Charles E. Arnold. 


Cable Addresses.—On and after May 1 next, all cable addresses 
registered by the Atlantic Cable companies for places in Europe 
other than in Great Britain and Ireland will be canceled. It will, 
therefore, be necessary for persons cabling to acquaint themselves 
with the local telegraphic addresses of their correspondents, and to 
use them. The companies will retain on their books for delivery of 
messages in America such words at present registered as may be 
desired. 


A Bival to Western Union,—The South Atlantic Telegraph 
Company, of Baltimore, Md., has been incorporated with a capita! 
stock of $50,000. It is said that the new company isto form a link 
in the Mackay-Bennett and Postal Telegraph Cable Company sys- 
tem, and is for the purpose of purchasing and owning the lines of 
that system in Maryland, which are now only leased. The scheme 
embraces an amalgamation with the Southern Telegraph Company, 
of Virginia; the Southern Telegraph Company, of North Carolina, 
and the Southern Atlantic Telegraph Company, whereby lines of 
wire may be secured extending to New Orleans and covering the en- 
tire south and southwest, This entire system is to be controlled by 
the Mackay-Bennett management. 








“TRE ‘TELEPEONE. 


Putting in Multiple eards.—The telephone exchanges at 
Newport and Woonsocket, R. L, have just arranged to equip with 
multiple switchboards of a capacity of 1,000 wires. 





Augusta to Atlanta.— Manager Gentry, of Atlanta, and Man- 
ager Murphy in Augusta and their friends have recently been talk. 
ing over the wires between the two cities—171 miles apart—with ex- 
cellent results. 

Telephone Legislation.—Considerable surprise is shown be- 
cause the New York Assembly Committee on General Laws has 
compromised the two telephone bills and so altered the bill agreed 
upon that its operation should be restricted solely to the city of New 
York. The rate of telephones was made $100 a year for that city. It 
is probable that this action foreshadows no action at all on any gen- 
eral bill applying to the whole State. 

Bell Telephone Dividends.— The directors of the American 
Bell Telephone Company, at a meeting on March 16, declared the 
regular dividend of $3 per share, payable April 15. The company’s 
books will be closed from April 1 to April 13. They will also be 
closed for the annual meeting on the 26th inst., from March 21 to 
March 26. No action on the election of a successor to President 

Stockton was taken, and none probably will be until after the an- 
nual meeting. 





THE ELECTRIC LIGHT. 


Lawrenceville, Pa., wiil adopt the electric light. 

Athens, Tenn., is talking about electric light again. 
Richmond, Ky., is to have an electric light company. 
Joplin, Mio.—The electric light plant has been destroyed by 


fire. 

Dayton, Wash. Ter., has put up $10,000 for an electric light 
lant. 

Wapak, 0O., will probably havea plant put in of the Silvey 
system. 


Harrodsburg, Ky. 
street lighting. 


‘The city proposes to adopt arc lamps for 





Portage City, Wis., is edesting the electric light.: Mr. J. C. 
Britt is city clerk. 

New Decatur, Ala.— The City Council is likely to invest in an 
| electric light plant. 

Irvine,. Ky.—Estimates on a small plant are wanted by the 
Estill Springs Company. 

Decatur, Ala.—The Decatur Electric Light Company will, it is 
reported, enlarge its plant. 

Henderson, Ky.—An electric light plant is to be put in by the 
Marshali Milling Company. 

Frankenstein, N. H.—An electric light plant is being put in 
the mill of J. F. Smith & Co. 

Wheeling, W. Va.—The Reyman Brewing Company will put 
in an Edison plant of 225 lights. 

Rome, Ga.—The Rome Gas Light Company has pveceived a 
lighting contract from the city. 

London, Ont., has awarded electric lighting contracts to the 
Ball Company and to Hunt Bros. 

Newport, Ark.—Mr. L. Hirsch, of Newport, is in the market 
for a 500 light incandescent plant. 

Delphos, 0.—The new Delphos Electric Light and Power Com- 
pany has a capital stock of $10,000. 

Vincennes, Ind.—The Vincennes Electric Light Company will 
probably more than double its plant. 

Melintosh, Seymour & Co. have placed a new engine in the 
Woburn, Mass., electric light station. 

Richfield Springs, N. Y., has voted to adopt the electric light 
and will probably start off with 22 arcs. 

Muscatine, Ia., is to adopt some incandescents for street light- 
ing. Mr. D. T. Eaton is the city clerk. 

Train Lighting.—aA bill has been introduced at Albany to 
light by electricity all railway cars in this State. 

Windsor Locks, Conn.—The Windsor Locks Electric Light- 
ing Company, is receiving proposals for a plant. 

Ogden, Utah.—The new depot at Ogden is to be lit by an 
Edison plant of a capacity of 350 lamps of 16 c. p. 

Leeds, Mass.—Mr. G. P. Warner proposes to utilize the Cook 
Dam water power for a Thomson-Houston plant. 

The Sun Electric Company has, it is stated, passed into the 
hands of the Thomson-Houston Electric Company. 

Cincinnati, 0.—Judge Goebel has sanctioned the use of the 
streets for circuits by the Hauss Electric Company. 

Bridgeton, N. J.—The Bridgeton Electric Light Company pro- 
posed to put in an incandescent plant of 1,200 lights. 

Minersville, Pa.—The Minersville Electric Light Company is 
to furnish the place with 20 ares at $125 per annum per lamp. 

Marietta, Ga.—A contract for electric light plant has been 
awarded to the Indianapolis Jenney Electric Light Company. 

Lambertville, N. J.—The council has given an electric light 
franchise to the Electric Construction Company of New York. 

Slatington, Pa.—The Citizens’ Electric Light, Heating and 
Power Company has been formed with a capital stock of $20,000. 

Delphos, 0.—Mr. A. Shenk is president and Mr. S. D. Chambers 
secretary of the Delphos Electric Light Company recently formed. 

Stroudsburg, Pa.—The Stroudsburg Electric Light and Power 
Company has been incorporated with a capital stock of $15,000. 

The Metropolitan Museum of Art in Central Park, New 
York, is receiving an Edison insta!lation, which will soon be run- 
ning. 

Sedalia, Mo.—The city council will re-let the electric lighting 
contract, the Sedalia Electric lighting Company having thrown 
it up. 

Brewer, S. C.—The Brewer Mining Company contemplate put- 
ting in an 8)-stamp gold mill this summer, and will require electric 
lights. a 

Duquoin, I}1.—Mr. G. F. Blakeslee is to decide ona plant for 
general lighting, probably incandescent, within the next four or six 
weeks. 

Paris, Ky.—An electric light company is being formed by G. 
Varden, J. Webb and others. A plant will be put in during the 
summer. 

Morganfield, Ky.—G. H. Hughes, Jr., and others, propose start- 
ing a small electric light plant, and would like some figures as to 
cost, etc. 

Will Townsbip, 0.—The United Electric Light and Power 
Company, of Will Township, has been formed with a capital stock 
of $16,000. 

Thomasville, Ga.—An electric light franchise has been 
granted to J. W. Reid and others. A Thomson-Houston plant will 
be put in. 

Americus, Ga.—A proposition for street lighting has been made 
to the city council by the New York Contract Company, of New 
York city. 

Houghton, Mich.—Mr. J. R. Dee has contracted to wire the 
new directors’ building of the Calumet & Hecla Company for bells 
and lamps. 

Fayetteville, Ark.—A small plant is to be put in by the Fay- 
etteville Milling Company. About 25 incandescents with engine 
are wanted. 

Adams, Mass.—The L. L. Brown Paper Company, of Adams, 
Mass., are to put an electric light plant in their big paper mills at 
Adams, Mass. 

Florence, Ala.—The Florence Electric Light and Power Com- 
pany is reported by Mr. E. B. Comly to have ite Waterhouse plant 
in operation. 

Sault Ste. Marie, Ont.—The Sault Ste. Marie Water, Light & 
Power Company has put in a large Heisler plant for street and com- 
mercial lighting. 

Pulaski, Tenn.—President J. 8. Wilkes of the Martin Female 
College, intends spending $15,000 to $20,000 in improvements, includ- 
ing electric plant. 

Searcy, Ark.-—-The Searcy Electric Light Company has been 
organized by M. G. Pettey and others. It wants a complete plant 
of 700 incandescents. 

Egg Harbor City, N. J.—Mr. G, W. Tilsby, agent, has closed 
a contract for an Edison central station of 600 16 c. p. lamp capacity 
for Egg Harbor City. 


Concord, N. C.—The Concord Electric Light Company has 
| elected Mr. J. M. Odell as president, and Mr. J. W. Cannon as sec- 
i retary and treasurer. 

Chester, S. C.—The Chester Electric Light and Power Com- 
pany has been incorporated by G. J. Patterson, J. J. McLure, W 








M. Nicholson and others, with a capital stock of $5000 and will put 
in its plant at once. 

Aberdeen, W.'T.—The Aberdeen Electric Light Company has 
been formed by J. G. Weatherwax, G. Dallen and others, with a 
capital stock of $10,000. 

South Carroll, Neb.—The new Edison electric light plant at 
South Carroll (Neb.) is now very near completion. It will be in 
operation in about a week. 

The Baton Rouge (La.) Electric Light Company ha: 
contracted for all necessary machinery, poles, wire and other ma- 
terial required for its plant. 

Belleville, 11.—The Citizens’ Electric Company, of Belleville, 
has been formed with a capital stock of $100,000 by S. W. Baird, s. 
P. Baird and J, J. McDowell. 

Santa Barbara, Cal.—The Santa Barbara Electric Light Com- 
pany has a new 150 h. p. engine, of the Corliss type, built by the 
San Francisco Tool Company. 

Troy, N. W.—The Troy Electric Light Company has the con- 
tract for lighting at 4344 cents per lamp per night, as before. Not 
less than 271 lamps are required. 

Evanston, 111.—The Evanston Electric Light and Power Com- 
pany has been formed by J. S. Phisip, J. D. Adams and J. K. Johns- 
ton, with a capital stock of $30,000. 

Marietta, 0., has received a number of bids on its proposed 
plant. The bids on plant complete for 55 lamps, including boiler and 
engine, range from $10,725 to $12,230. 

Beardst.. wn, 11).—The Beardstown Electric Light and Power 
Company has been formed by H. Ehrhardt, G. Bley and W. E. Mc- 
Cullough with a capital stock of $20,000. 

Jonesboro, Ark.—Mr. J. B. Dillon and others are incorporat- 
ing their electric lignt company and will have put in their plant of 
about 600 incandescents in four months. 

Hagerstown, Md.—The Hagerstown Electric Company, re 
cently formed by C. E. 8S. McKee, T. B. Cushwa, J. Rosner, and 
others, proposes to buy the Schuyler plant. 

The Perkins Electric Lamp Company has been formed 
at Manchester, Conn., to operate in conjunction with the Mather 
Company and to manufacture for the market. 

Langhorne, Pa., is putting in a Thomson-Houston incandes- 
cent plant for street lighting. The Langhorne Electric Light and 
Power Company has a capital stock of $20,000. 

Roanoke, Va.—The officers of the new Roanoke Electric Light 
and Power Company are: S. Griffin, president; W. H. Stoll, secre- 
tary and treasurer. The capital stock is $25,000. 

Marseilles, 111.—The Illinois Valley Electric Light and Power 
Company will locate its plant at Marseilles and run circuits to 
Ottawa and Seneca. Water power will be used. 

Hickory, &%.©€.—The Hickory Electric Company has been 
formed by A. A. Shuford, D. W. Shuler, J. A. Martin and H. D. 
Abernethy, to operate the Brush plant in that place. 

Maywood, I11.—The Maywood and Proviso Electric Lignt and 
Power Company has been formed by J. Jennings, C. W. Kimball, 
H. P. Nichols and others, with a capital stock of $20,000. 

Lewiston, I1),—The Lewiston Electric Light, Heat and Power 
Company has been formed by L. W. Rose, D. D. Talbot, J. M. 
Stewart and P. J. Stoddard, with a capital stock of $10,000. 


Berlin Falls, N. H.—Mr. J. H. Cary, of Woonsocket, has put 
in a compensating plant of the alternating system at Berlin Falls. 
There is also a Waterhouse arc plant. Water power is used. 

Chappaqua, N. W.—The Chappaqua Mountain Institute, a 
school for boys, is to be lighted with electricity, the trustees hav- 
ing purchased a plant of the Edison system of 162 lights for $2,100. 

Oneonta, N. ¥.—The Electric Construction Company, Limited, 
of Oneonta, N. Y., has been formed with a capital stock of $5,000 by 
F. Gould, F. D. Miller, H. E. Bundy, G. T. Bugden and C. Briggs. 


The Detroit Storage Battery is being used on the lake 
steamer “City of Cleveland,” in connection with electrical signaling 
apparatus. The plant was put in by Parrish Bros. & Peck, of De- 
troit. 

Hanover, N. H.—An electric light company is being formed to 
put in a plant at Olcott Falls from which to supply White River 
Junction, Hartford and Norwich, Vt.; Hanover and the two Leb- 
anons. 

The Interior Electrical Conduit Company has been in- 
corporated in this State by E. H. Johnson, E. T. Greenfield, W. J. 
Jenks, L. Stieringer, J. H. Vail and others with a capital ‘stock of 
$150,000. 

Turtle Creek Valley, Pa.—The Turtle Creek Valley Electric 
Light Company has been formed by A. Marthens, F. Wilcox, E. E. 
Little and others, to light several townships in that section of the 
country. 

Danvers, Miass.—The Danvers Gaslight Company has peti- 
tioned the Legislature for the right to furnish electric light to the 
inhabitants of Danvers, and a hearing will be had in the town hall, 
Danvers, April 11. 

Mauch Chunk, Pa.—The Mauch Chunk Electric Light Com- 
pany has organized with the following officers; E. B. Leisenring, 
president; C. A. Rex, vice-president; F. Bertolette, secretary; R. 
Kuddle, treasurer. 

Woonsocket, B. I.—The Union Electric Light Company has 
been formed with a capital stock of $20,000. A. H. Morse is presi- 
dent and C. E. Griffin, secretary. The directors include H. W. Bur 
gett and M. W. Turner. 

Newbern, N. C.—The plant recently installed by the Schuyler 
Electric Company for the Fair Association, as an exhibition plant. 
was such an unqualified success, that the Association have pur- 
chased the entire outfit. 

Concord, N. ©.—Mr. J. M. Odell is president of the Concord 
Electric Light Company, and Mr. J. W. Cannon secretary and treas- 
urer. The company is to light the streets, stores and residences 
with the Edison system. 

Lehighton, Pa.—The Lehighton Steam Heating and Light 
Company has been formed by E. B. Leisenring, G. Ruddle, J. Sond- 
heim, C. A. Rex and others, with a capital stock of $40,000. Work 
will begin in the spring. 


Patchogue, N. YW.—The Patchogue Electric Light Company 
has declared an annual dividend of 4 per cent. Patchogue is one of 
the popular summer resorts of Long Island, and it is now proposed 
to run an electric road there. 


Wichita, Kan.—The Citizens’ Electric Light Company, opera- 
ting a Schuyler plant of about 250 ares, is going in for an incandes- 
cent service, and will put in two 650 light alternating machines, 
wiring up at first for 1,800 lamps. 


Cedartown, Ga.—The Empire Water, Light and Manufactur- 
ing Company, of Cedartown, has been organized by C. P. Ball and 
others with a capital stock of $100,000. It intends to build an elec- 
tric light plant, among other things, 
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MaRCH 30, 1889, 


Kansas City, Kan.—Mr. Pantaleoni, representing the West- 
inghouse Company, has closed a contract with the Kansas City 
(Kan.) Electric Light & Power Company for an incandescent plant 
to be added to the present arc plant. 


nyacK, Ne W.—A resolution to make a five years’ contract with 
the present electric light company was voted down at the village 
election in Nyack, but at Upper Nyack and South Nyack the people 
voted heartily in favor of electricity. 


paterson, N. J.—The Edison Company, of Paterson, N. J., has 
placed incandescent lights in the house of Engine No. 3. They are 
made to light up when the alarm is sounded. The same centriv- 
ance causes the doors to swing open. 


Wilmington, N. C.— The North Carolina Power Company suc- 
ceeds the Wilmington Electric Light Company. Mr. H. A. Burr is 
president, W L, Smith secretary and E. P. Bailey manager. More 
Thomson-Houston apyaratus will be bought. 


Wachusett, Conn.—A large portion of the stock of the Wa- 
chusett Eleetrie Light Company has ‘changed hands, and T. K. 
Ware has been elected president, and H. F. Cogshall treasurer and 
manager. It is proposed to build a new station. 


California Dividends.—A San Francisco paper in a statement 
of dividends for 1888 places the California Electric Light Company 
at 12 per cent., or a sum of $120,000, and the San Diego Gas and 
Electric Light Company at 9 per cent., or $11,250. 


Lighting Steamships.—All the steamers plying bet ween Phil- 
adelphia, Baltimore and Liverpool, belonging to the Atlantic Trans- 
port Company, are being fitted for electric lighting, a 150-light 
Edison dynamo being placed aboard of each vessel. 


Whitman, Mass.—The Whitman Electric Light Company has 
organized with D. A. Gurney as president, A. Davis as treasurer 
and C. D. Nash as secretary. The capital stock is $20,000. The con 
tract with the local authorities is for five years, at $3,000 per year. 


A Light of 7,000,000 ec. p.—Capt. Sydney Webb, deputy- 
master of the English Trinity House, says that the illuminating 
power of the improved electric light at St. Catherines Point, Isle of 
Wight, is rather more than 7,000,000 candles. De Meritens magneto- 
electric machines are used. 

San Bafael, Cal.—The San Rafael station, Mr. B. C. Roos writes 
us, contains two No.7 Brush dynamos—30-lighters. They supply 
4 lights to the city on 60-feet masts, and a search light at San 
Quintin, four miles away. They also furnish 11 lights to the San 
Quintin State Prison. 


Troy, N. ¥.—Mr. A. E. Powers, president of the Troy (N. Y.) 
Electric Light Company, has purchased a controlling interest in the 
local Edison Electric Light Company. Mr. Powers has been elected 
president of the new company; Joseph A. Powers, treasurer, and 
F. A. Harrington, secretary. 


Bloomington, 411.—The new officers of the Bloomington 
Electric Light company are: R. W. Murphy, president; L. M. 
Graham, vice-president ; C. Rayburn, secretary and treasurer ; 
J. H. Miller, superintendent. Among the directors are R. T. Mc- 
Donald, C. L,.Olds and W. J. Buckley. 


Fall Biver, Miass.—The Fall River Electric Light Company 
have elected the following officers: President, M.7J. Perry, of 
Providence; elerk and treasurer, F.O. Dodge. Directors : M. J. 
Perry, F. 8. Stevens, J. D. Flint, W. H. Hathaway, F. O. Dodge, E. 
L. Anthony and W. B. Hosmer, of Bostoz. 


The Schuyler Electric Company, of Middletown, Conn., 
report several new contracts for central arc lighting stations. 
Their working force has recently been very materially increased. 
They have also added several improved tools to their plant in order 
to accommodate their increasing business. 


Mankato,;"inn.—The Mankato Gas and Electric Light Com- 
pany has bought the gas works and electric light plant, and will 
operate both. John F. Meagher is president of the new company ; 
¥. L. Waters, vice-president and manager; R. E. Brown, secre- 
tary, and George M. Palmer, treasurer. The capital stock is $200,- 


ww. 


Winchester, Va.—The Winchester Gas Light Company have 
been in the field some time for an arc light plant, and, after a very 
exhaustive investigation, have ordered their apparatus from the 
Schuyler Electric Company, They expect to have the plant run- 
ning by May1. The steam plant will be furnished by the Taylor 
Manufacturing Company. 


St. Charles, "fo.—The special committe of the St. Charles’ city 
counsel has deferred, until after the Spring election, final action on 
the application of the St. Charles Gas Light and Coal Company for 
an electric lighting franchise. The matter will be settled therefore 
when the new board meets. Mr. F. Marten is president of the com- 
pany; Mr. T. Bruere secretary, and Mr. M. Devine, superinten- 
dent. 


Electric Lighting in the South.—A number of contracts 
bave been closed recently in the South for electric lighting plants 
Cedartown (Ga.) has just closed one and Jackson (Miss.) was lighted 
last week for the first time. The plant was of the Fort Wayne 
Jenney system. 


The Union Pacific Railway Company has awarded a con- 
tact to R. M. Jones, of Laramie, Wyoming, for the supply and thor- 
ough equipment of a 350-light Edison station for lighting the Union 
depot and passenger yards at Ogden, Utah. This contract includes 
‘ue supply of the power station also, which will consist of a 35 h. p. 
ldeengine, Latest improved Edison appliances and machines will 


be used, 


Staunton, Va.—Mr. J. Hotchkiss has obtained a concession for 
‘ghting and expects to organize a company soon. He is now iives- 
‘gating the subject. Mr. Hotchkiss is president of the Grottoes of 
‘ve Shenandoah Company, which has jast completed a very fine 
‘od extensive incandescent plant of the Westinghouse system in its 
Weyer Cave and the hotel at the Grottoes station of the Shenan- 
tosh Valley railroad. . 


A New York ** Deal.??—The control of the local United States 
Sectric uminating Company has passed into the hands of the 
Westinghouse Company, which will at once improve the old plant, 
‘large the seope of operations, and establish an entente cordiale 
‘ith the Board of Electrical Control. It is said that the Westing- 
touse Company will not have occasion now to build the proposed 
age station at the foot of West 24th street. 


Texarkana, Ark.—The Texarkana Gas and Electric Light 

Company have purchased the Gas Light Company and the electric 
ht plant of the Texarkana Ice Company. They have consolidated 

: plant and are now in the market for gas engines to run their 

panos, They are also desirous to learn something as to the cost 
Tnning the local street railway with direct supply of current or 

vith storage batteries. Mr. E. N. Maxwell is president of the road, 
.N. W, Bechtel, manager, and Mr. T, E. Walters, secretary. 
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Bowling Green, 0.—The City Council of Bowling Green have 
awarded the contract for ‘ighting their city to the Silvey Electric 
Company, of Lima, 0. Three other companies were bidding for the 
work, The Bowling Green Council made a trip to Ada and gave 
the Silvey plant in that city a thorough inspection before awarding 
the confract. The plant will consist of 50 arc lights and a 600 in- 
candescent light dynamo and the contract amounts to over $25,000. 


Providence, B. I.—A special dispatch from Providence of 
March 11, says: Negotiations for the consolidation of the electric 
lighting interests of this city are practically concluded. The Nar- 
ragansett company will absorb the Rhode Island company, issuing 
stock in payment for the plant of the smaller concern. The Narra- 
gansett company is now building a large station. It uses Thomson- 
Houston arc lights and the Westinghouse alternating system for 
incandescent service. 


Salem, N. J.—A neat plant has been installed at Salem, N. J., 
by Mr. A. H. Rennie, of 171 Broadway, this city. It consists of two 
Westinghouse dynamos of 1,200 lights capacity and one 40 light 
Waterhouse arc machine, supplying 32 lights to the city and the 
others to commercial customers. The work was done under the 
supervision of Mr. John S. Marshall, who lately installed the 
Lacovia, N. H., plant for Mr. Rennie. Mr. Rennie expects to com- 
plete the Salem plant by April 1, and then to take up several new 
installations now awaiting his attention. 


Springfield, il1.—-A. L. Ide & Son have received a ten-year 
contract for lighting the streets of Springfield, [1l., with arc lights 
of 2,000 candle-power at $137 per year for each light. In connection 
with this contract they have agreed to furnish incandescent lights 
for commercial use at a price not to exceed the cost of gas of equal 
illuminating power at $1.50 per thousand feet. They will also fur- 
nish current for electric motors from \% to 10 horse-power within 
2,000 feet of their station at a cost not to exceed $100 per year for 
each horse power for ten hours’ use per day. They will erect a new 
station of sufficient size to enable them to operate the street rail- 
ways, of which Mr. Ide is president, by electricity. 


Lafayette, Ind.—A dispatch of March 7, from Lafayette, says: 
Considerable surprise was caused here on Tuesday upon the an- 
nouncement that a receiver had been appointed for the Lafayette 
Brush Electric Light Company. The Brush Company, of Cleveland, 
held $26,000 in bonds of the Lafayette Company, upon which the 
interest defaulted January 1, 1889. These bonds are secured by a 
mortgage upon the property of the local company. The complaint 
of the Brush Company, of Cleveland, also alleges that the Lafayette 
Company is indebted in the sum of $25,000 to divers persons. The 
local company now has the contract for street lighting in this city, 
and it is to protect this contract, which has a year yet torun, that 
John W. Heath, of this city, was appointed receiver. 


.Mount Holly, N. 3.—The plant of the Mount Holly Electric 
Light Company is declared a great success. The Edison system is 
used. The plant includes capacity for about 800 lights of 16 c. p., 
and over 400 have already been contracted for. The Edison munic- 
ipal system is used for the streets to the extent of 150 lights. The 
motive power is furnished by Armington & Sims engines of 80 and 
30 horse-power respectively. They were put in by the H. B. Smith 
Machine Company. The boiler is over 100 horse-power. The offi- 
cers are: President, Amos Gibbs; treasurer and secretary, Howard 
C. Levis; superintendent, Clayton H. Page. The poles and wires 
were put up by the Edison Company, and J. L. Jamison had charge 
of the house wiring. The total cost of the plant is $14,000. The 
amount of stock issued is $12,000, and the company has option of is- 
suing $3,000 additional if deemed ad visable. 


Council Bluffs, Llowa.—The Union Pacific has concluded to 
put in an electric light plant at the union depot in Council Bluffs to 
dispel the darkness there and about the platforms. At present the 
company uses gas, the quality of which is said to be inferior. This 
has been demonstrated during the winter time and in damp 
weather. Itis stated that the company has tired of pressing oil 
lamps into the service to make up for the gas. A boiler and 
dynamo, together with the necessary machinery, will be put in at 
once, - The circuit will contain eight 2,000-candle power lights, and 
will be so constructed that a larger circuit may be operated. For 
the present the service will be confined to Council Bluffs. It is 
stated that it is the intention of the company to furnish its own 
electric light for the depot in Omaha, and the shops at that place. 
It is thought that the new plant will be in operation in about thirty 
days. 





APPLICATIONS OF POWER, 


Americus, Ga.—The Americus Street Railway Company will 
probably build an electric road. 


Decatur, Ala.—The Decatur Street Car Company will, it is said, 
adopt electricity as a motive power. 


Waco, Tex.—The Waco Street Railway Company have asked 
permission to operate by electricity. 


Bichmond, Va.—The City Railway Company is now changing 
from horses to electricity as motive power. 


Seattle, W.'T., will have its electric road, put in by Messrs. 
ihompson, Griffith & Kilbourne, running this month. 


Concord, N. C., is to have an electric road, and right of way 
has been granted to a company formed for the purpose. 





Charleston, 8. C.—The Charleston Street Car Company will 
adopt electricity. Mr. J. S. Riggs is president of the company. - 


Nahant, Miass.—The selectmen of Nahant have decided 
against allowing street railways, electric or other, within the town. 


St. Joseph, Mo.—The South Park Railway Company, capital 
stock $100,000, Directors J. Donovan, J. Hansom, B. Fraser and others, 
will build an electric road. 


Wichita, Kan.—Mr George M. Dickson, superintendent of the 
City Street Railway, looks favorably upon the adoption of storage 
for his forty odd miles of road. 

Edgewater, S. I.—The trustees of the village of Edgewater, 
S. L., will sell at auction on April 8 the franchise for an electric 
motor railroad from Arrochar along South Beach to New Dorp. 


The Northwest Electric Power Company has been 
formed at Tacoma, W. T., with a capital stock of $250,000, by R. F. 
Radelbaugh, I. W. Anderson, T. B. Wallace and H. C. Wallace. 


Utilizing Niagara.—A bill has been introduced in the New 
York Legislature authorizing the Niagara Hydraulic Electric Com- 
pany to erect a plant at the Falls, on the Hamilton plan recently 
illustrated in our columns. 


Alliance, 0.—The Alliance electric street railway, connecting 
Mt. Union College and the !'nion depot, passing through the cen- 
tral part of the city, was formally opened to the public last week 
and is in great popular favor. 


Sehome, W. T.—The Bellingham Bay Street Railway Company 
has been formed by D. R. Huntoon, P. D. McKellar, J. Gise and 
others, with a capital stock of $25,000, to build street railways, elec- 
tric light plants, telegraph and telephone lines, etc. 


The Atianta Electric Bail way.—Tracks are now being laid 
in the city of Atlanta (Ga.) and the Thomson-Houston system of 
street railway cars has been contracted for. The line will be two 
miles long, and will be double-tracked for the entire distance. 


Bichmond, Ind.—The committee of the city council has 
reported favorably on Mr. Shaffer’s plan for converting his horse 
railway into an electric road. It is proposed to use the Thomson- 
Houston overhead conductor system and to have the road running 
by July 15. 

Winston, N. ©.— The Winston Electric Light and Motive 
Power Company owns the exclusive franchises for electric and gas 
lighting and for street railways in that place, a town of about 11,000 
inhabitants. The plant and franchises of the company are for sale. 
Mr. W. A. Whitaker is the president of the company, and Mr. 8. E. 
Allen is secretary and treasurer. 


Cincinnati, O.—W ork has just begun on the Coleraine avenue 
line of the Cincinnati Street Railway ‘Company for an electrical 
equipment of eight Thomson-Houston cars. Mr. E. P. Morris, who 
has charge of the work, expects the road to be running about May 
15. He will put up three miles of double track, with double over- 
head wires, avoiding the use of the rail as return. 


St. Joseph, Mio.—The People’s Street Railway and Electric 
Light and Power Company, of St. Joseph, has been formed witha 
capital stock of $800,000, in shares of $100. The stock is owned as 
follows: James B. Newcombe, New York, 2,000shares; Oliver Harri- 
man, Jr., New York, 2,000 shares; Stephen 8S. Palmer, New York, 
1,000 shares; Camille Weidenfeld, West Orange, N. J., 1,500 shares; 
Arthur J. Moulton, New York, 1,000 shares; Lathrop R. Bacon, 
New York, 497 shares, and Joseph A. Corby, Charles A. Shoup and 
Thomas F. Van Natta, of St. Joseph, one share each. The board of 
directors comprises all the stockholders. 


An Electric Vacht.—An electric yacht is soon to be added to 
the New Haven Yacht Club. It will be owned by one of the wealth- 
iest members. Electrician H. B. Cox has completed the design, and 
work will be commenced. It is to be 35 feet in length. The accumu- 
lators or storage batteries will be placed along the keel of the craft 
and will number 25in all. To prevent the strong acids used in the 
battery from eating the wood work, the bottom of the yacht will be 
lined with lead. This, together with the batteries, will take the 
place of ballast. A six h. p. motor will be placed in the stern and 
connected directly with the propeller. LKilectrical power will not, 
however, be used when there is good wind.— Boston Jour. Com. 


Denver, Colo.—Mr. Frank F. Downes, of Chicago, representing 
the Sprague Electric Railway & Motor Co., is seeking to form a com- 
pany at Denver, Colo., to purchase a site near the centre of the 
manufacturing district of the city and construct a five or six-story 
building, 50 by 125 feet. It is proposed to place in the basement of 
this structure a steam power of about 700 h. p., an electric power 
and light dynamo plant. and to fill the rest of the building with 
manufacturing industries, the machinery of which would be driven 
by electric motors. It is planned, in additidn, t0 supply power to 
any manufactory within a radius of 1% miles, and to furnish electric 
light for incandescent systems. The cost of the building and plant 
would reach $250,000. 


Chicago, 111.—The Jefferson Electric Rapid Transit and Light- 
ing Co, has been formed with a capital of $250,000. The object of the 
company is torunan electric main from Western Ave. northwest 
on Elston avenue to Jefferson Park, with branches to tap Avondale, 
Irving Park, the county buildings and Montrose. One main branch 
will begin at the 200-acre sub-division that a syndicate have in hand 
west of and adjoining Jefferson Park, and extend east to Bowman- 
ville. Another will begin at the intersection of Western and Elston 
Aves., and reach out for patronage from Cragin and vicinity. An 
ordinance has been applied for for this portion of the road and 
accompanying lighting plants to the Jefferson trustees, and a favor- 
able decision is expected. 


The Detroit Storage Battery.—Mr. Frank E. Snow, the 
president of the Highland Park Railroad Company, Detroit, has 
addressed the following letter to the Woodward Electrical Com- 
pany of that city: ‘“The car “Ampére,” belonging to this company, 
is equipped with 84 cells of your battery, 15 M. 8. Type, and a Ra® 
motor manufactured by the Detroit Electrical Works. Yesterday 
the car ran 14 round trips, carrying 486 passengers. The running 
time averaged 12 miles per hour, and the length of the road is 3 5 
miles. This would make the distance run over 100 miles, The 
battery was in good shape when taken off at night, and, in ad- 
dition to running the car, had been furnishing 2 16 c. p. lights for 54 


hours. The car could. be started with full load on level track or. 


grade without the slightest —ifficulty.” 





PERSONALS. 


Mr. L. I. Fletcher, of the Nashua (N. H.) Electric Light Com- 
pany, has become superintendent of the Lowell Electric Light Com- 
pany. 

Col. C. W. Jenks, the manager of the mining and milling 
department of the Sprague Company, has just returned home from 
an important Western trip. 





| Mr. Louis J. Hirl, M. E., of the Hill Clutch Works, Cleve- 
| 


and, O., has been spending a few days in Boston on business con- 
nected with his company’s manufactures. 

Mr. A. P. Wright, the electrical engineer, has been called 
from Boston to New York this week on important business. His 
services as engineer and consulting expert are in great demand. 


Mr. Charles E. Mitchell, of Hartford, Conn., well known in 
the patent business, has been,chosen by President Harrison as Com- 
missioner of Patents, and the selection gives general satisfaction. 

Prof. E. P. Boberts, of Cornell, has been in New York and 
its vicinity in charge of a large party Of the electrical engineering 
students of the university, visiting all the electrical points of interest. 

Mr. Willard L. Strong, who has long been prominently 
identified with local Brush interests in New York city, has resigned 
as president of the company, and has been succeeded by Mr. W. T. 
Moore. 

Dr, A. V. Garratt has been engaged at Dickinson College, Car- 
lisle, Pa., advising as to the changes necessary to equip an electric- 
al engineering department from whose plant the college is to be 
lighted. 

Mr. J. B®. Borden, of Asbury Park, one of the drivers of the 
Daft electric road, enters himself in the directory as a “‘motorneer.” 
Shall this word be admitted to usage ? It was first brought to notice 
in our columns some years ago by Mr. G. W. Mansfield. 

Mr. Geo. W. Mansfield, of the railroad department of the 
Thomson-Houston Company, wasin New York last week, and re- 
ports the company to be pushed to the very extreme of its capacity 
by the enormous demand for electric railroad equipment. 
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Judge Willard Bartlett read a paper last week before the 
Society of Medical Jurisprudence and State Medicine, in which he 
expressed grave doubts as to the practicability of the law providing 
for the execution of the death sentence on criminals by electricity. 


Superintendent W. M. Brock, of the Lawrence, Mass., Edi- 
son Illuminating Company, will sever his connection with the com- 
pany to accept a position as manager of the new station at Pater- 
son, N. J. His salary is understood to be $2,500, and he leaves Law- 
ence April 1. 

Mr. Frank J. Sprague delivered an address at Cornell Uni- 
versity, on March 1, before the mechanical and electrical engineers, 
on “‘Motors and Electric Railways.” The address was one of great 
force and ability, and was heard with the utmost interest and at- 
tention by a large audience. 


Mr. F. W. Jones, the electrician of the Postal Telegraph Cable 
Company, delivered a very able lecture recently at the Young Men’s 
Christian Association, Brooklyn, N. Y., on “The Development of 
Electrical Transmission by Telegraph and Telephone.” The lecture 
was illustrated and elicited hearty applause from a large audience. 


Mr. A. H. Bauer, the electrician of the Pullman Palace Car 
Company, deserves the credit of the recent successful electric light 
installations on the special Pullman trains, as noted in our col- 
umns, and has applied for patents, which, when issued, he will as- 
sign to the company. Mr. Bauer is just home from a trip to 
Mexico. 





THE ELECTRICAL WORLD, 


MISCELLANEOUS NOTES, 


Brooklyn Wires.—Senator Worth has introduced a ‘bill at | 
Albany allowing the Board of Electrical Control of Brooklyn to per- 
mit aerial electrical wires to be strung along the elevated railway 
structures. 


The Woodhouse & Rawson Electric Supply Com- 


pany have been allotted a first-class award, equal in value toa 
gold medal, for an exhibit of electrical apparatus at the Melbourne 
(Australia) Exhibition. 


The Pacific Slope.—The Pacific Lumberman, of San Fran- 


cisco, has started an electrical department and is devoting a large 
portion of its space to the advocacy of things electrical, with great 
ability and intelligence. , 


The Burton Electric Company has been formed at Rich- 


mond, Va., to make and sell Dr. Burton’s electric heater. The 
president of the company is Mr. W. E. Tanner and the vice presi- 
dent and treasurer is Mr. C. E. Wingo. 


The Electric Liquid Controller Company has been incor- 


porated at Richmond, Va., with a capital stock of $50,000. Mr. T. N. 
Motley, of New York, is the president; Mr. A. Rosenfield, vice- 
president, and Mr. W. H. Brown, treasurer. 


The Biggs Electric Traveling Danger Signal Com- 


pany, of Minneapolis, Minn., has been formed with a capital stock 


of $3,000,000. The incorporators are J. W. Riggs, of St.Paul; D. H. 
Mr. John Crawford, of the Pennsylvania Telephone Com- | Kingsley and J. A. G. Richardson, of Minneapolis. 


pany, becomes general manager of the Mexican Telephone Com- 
pany, at the city of Mexico, on April 1. Mr. Crawford is evidently 
far from tired of life and adventure in telephone service. It will be 
remembered that for some time he was prominently identified 
with telephony in Russia. 


Electric Sugar.—Mrs. C. A. Mackay, who holds stock in 


Friend’s Electric Sugar Refining Company, is asking for a receiver- 
ship. She bases her suit on a belief in the reality of an electric 
sugar refining process, which Friend demonstrated. 


Anether Welding Exhibition.—The members of the Boston 


Mr. Ernst Thurnauer, engineer of the Thomson-Houston | plectric Club were invited to attend an exhibition of electric weld- 
International Company, who will have charge of Professor Elibu | jng at the station of the Malden Electric Light Company on Wednes- 
Thomson's private exhibit at the Paris exhibition, left for Europe | gay evening, March 13, by General Manager H. A. Royce. Nearly 
last week accompanied by his assistants, Messrs. Parsons and Jen- { one hundred members responded to the invitation, and they were 
sen, of Lynn, Mass. The greater part of the exhibit has already | wel] repaid for their time and trouble. 


been shipped abroad, and contains, it is said, some remarkable ap- 
paratus never before shown. 


Electricity in Pulp-™ill Processes .—“ Electricity is to 


/ make the most important improvement of the timesin pulp-mill 


Mr. B. Rhodes, of Niagara Falls, N. Y., was in New York processes,” said J. B. Newhall, who was in Lewiston, Me., Tuesday, 
last week, making preliminary arrangements for the Niagara Falls | of last week, as representative of manufacturers of pulp and paper- 
meeting in August of the National Electric Light Association. Mr. | mill machinery. ‘“Itis hard to estimate just what it will do, but 
Rhodes is a good erganizer, and will undoubtedly give the Asso- this much is quite certain, thatit re-invigorates the bleaching liquors 
ciation one of its very best conventions. It is thought that a date and seems to give new and important powersto them. For instance 


early in August will be fixed. There is promise already of a very 


the liquors are easily vibrated, and soon become inert. 


large attendance of ladies with the delegates. | with electricity they seem to be fairly alive and to possess new 


_ MARCH 30, 1885, 


powers which have not been fully appreciated a8 yet.”—Boston 
Jour, Com, Moe oe ek Py 








BUSINESS NOTICES. = 

The Aetna Machine Company, Warren, 0., have receive 
an order for the Eureka Iron and Steel + Wyandotte 
Mich, for a large smith’s furnace, gas producer and valves. F 


Patterson, Jordan & Gottfried, 146-150 Centre st;.e; 
carry a complete stock of brass and iron machine and wood acrews, 
cap and set screws, all kinds of bolts, taps, files, twist drills, }yras, 
and rubber tubing, brush copper, rod and sheet copper, brass roq 
sheet German silver, sheet brass, machinery, tools, hardware, et, 
Electric motor supplies. 

The D. M. Steward Manufacturing Company, of (\),:. 
tanooga, Tenn., have issued a very neat and effective illustrateg 
catalogue and price-list of their specialties, including their \¢)). 
known lava electric insulators, which have stood such remarkabje 
tests in practical] work, at the hands of various companies. The 
insulators are fire-proof and water-proof, do not warp and are ex. 
tremely hard, resisting all mechanical injury. 

A. L. Ide & Son, Springfield, Ill., have received an order from 
the Union fron Works, of San Francisco, to deliver within three 
weeks two Ide engines of 150 h. p. each and one of 100 bh. p, 
They have received orders for ten engines in the last two 
weeks, all to be delivered within 30 days, which necessitates ryp. 
ning their works nights. Their new works are in full operation and 
are turning out from two to three engines per week. 


Learn Shorthand.—There is no better way for an operator to 
improve his leisure hours and qualify himself to fill a better posj- 
tion than to learn shorthand writing. W.G. Chaffee, of Oswego, 

N. Y., whose advertisement has appeared in these columns for sey. 
eral years, gives instruction by mail, and has the reputation of run. 
ning one of the best schools of this kind in the country. Write him 
for circulars before investing money in any system. Tell him what 
time you have for study, and he will answer your letter honestly 
and conscientiously. 


A Good Word for Kidder.— 
CORTLAND, N. Y., Jan. 16, 1889, 


Jerome Kidder Manufacturing Company, 820 Broadway, N. Y. 
DEAR Sirs: Will you be so kind as to send me a copy of your new 
work on Electro-Therapeutics and greatly oblige one who has used 
a Kidder machine ever since he has been in practice, some twenty- 
six years, and always has a good word to say for it because it 
deserves the highest praise. Truly yours, 
Dr. JAMES W. Hucues. 











OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED MARCH 19, 1889. 


399,646. Dynamo-Electric Ma+hine ; Joseph W. Balet, of 
New York, N. A., Assignor of one-half to Robert Dunlap and 
Luke F. Cozans, of same place. Application filed Feb. 1, 1888 
The invention consists in a dynamo-electric machine having an 
armature core »ved longitudinally with respect to the armature 
and transversely with respect to the field-magnet, and in the com- 
bination therewith of-one or more conductors wound in the 
grooves of the armature. 


399.666. Telephone Transmitter; Charles A. Hitchcock, 
of North East, Pa., Assignor of two-thirds to Samuel A. Daven- 
port and William Burnley, of same place, Application filed Feb. 
12, 1887. The object of the invention is to provide a trans- 
mitter box or casing that shall be capable of adjustment at dif- 
ferent angles relatively to the plane of the horizon, and shall have 
means for adjusting and holding it at the desired angle. To at-, 
tain such end the xor casing of the transmitter is hung or 
pivoted to a support upon which it can be swung, in order to 
cause a rolling or sliding electrode placed on an inclined station- 
ary platform to bear with moreor less pressure against the dia- 
phragm-electrode, and thus obtain the proper adjustment of the 
electrodes in accordance with the requirements of the case. 


399,716. Electrically-Controlled Hydraulic Elevator; 
Charles Whittier, of Boston, Mass. Application filed Jan. 25, 1887. 
The invention consists, essentially, of a regulator operated by 
changes in pressure of the fluid used to actuate the elevator, a 
pump and an electric motor, combined with a switch controlled by | 
the regulator to affect the circuit of the electric motor to start or 
stop the pump, according to the pressure of the fluid employed. 
See illustration. 


399,732. ne ae Switch; Edward Blake, of 
Boston, Mass. Application filed Oct. 22, 1888. A switch of the 
variety known as a “‘ tongue-switch” is used, in which a movable 
tongue on one or both of the rails directs the wheels of the car in 
one or the other direction, according to the position of the tongue. 
This tongue is rigidly attached to its central pivot, which pivot is 





Application filed Oct. 22, 1888. In carrying out this invention two 
or more or sets of secondary batteries may be employed, 
their action of charge and discharge being alternate, except on 
occasion when both sets of batteries may discharge into the dis- 
tributing main together. Each set of batteries is attached toa 
rocking switch whose function is to transfer the connections of 
the batteries from series to parallel or vice versa, and by the 


movement of which tve batteries are placed in the charging and | 





399,732. 


ELECTRIC RAILWAY SWITCH. 


discharging cire uits, respectively, and the pressure of the gas 
evolved from one or more of the plates in each battery is utilized 
for operating the switches and special parts of the apparatus. 


extended downward through the base of the switch into a box be- 299,786. Electric Light Support; Benjamin Schardt and 


low. On the lower end of this pivot is attached an arm in a simi- 
lar manner, and this arm is provided at its free end with a curved | 
metal bar or rod placed transversely to said arm, which may be 
acted on by one or more electro-magnets, or electric motors, or 





399,716. ELECTRICALLY-CONTROLLED [IYDRAULIC ELE- 
VATOR. 
solenoids suitably placed so as to move the arm to and fro, and 
therefore to move in a similar manner the tongue of the switch 
above. See illustration. 


399,738. Coupling and Automatic Circult-Breaker for 
fire-Alarm Cirevits; Jobn J. Cannan, of Rochester, N. 
Y. Application filed Jan. 26,1889. The invention consists of a 
combined breaker and coupling formed by clamping the wires be- 
tween suitable plates, one or both of which are preferably good 
conductors of electricity, and maintaining the clamping plates in 
position by means of a fusible retainer or metal, which will melt 
at a low temperature. 


399,748. Incandescent Electric Lamp Socket; Charles E. 
Egan, of Columbus, Ohio., Assignor of one-tenth to N. W. Halley, 
of Tipton, Indiana., Application filed July Li, 1838. The invention 
consists of an incandescent lamp in which the circuit through the 


filament inay be made and broken and the lamp firmly secured in 
its socket by simply manipulating the body of the lamp, no key 
being used. 
399,755. Electrical Distribution by Secondary Batter: | 
les; Frank King, of Fulhae ogy Middlesex, England. 
fg A Vand l 
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399,822. Electric Blast-Blower; Ha 


George Jones. of satan, Ohio, Assignors of one-third to John R. 
Fletcher, of same place. Application filed March 19, 1888. The 
object is to hold an arc an in a fixed position while the electric 
circuit is formed through the connection pieces of the dome, and 
thereby making the said circuit secure, which could not be the 
case while suspended by cords, which contract and expand by 
moisture and are subject to loosening. 


399,800. Dynamo-Electric Machine; Elihu Thomson, of 


New Britain, Conn., Assignor to the Thomson-Houston 
Electric Company, of Connecticut. Application filed May 25, 1883. 
The invention relates to dynamo-machines in which there are 
combined two or more series or sets of bobbins, each set wound 
upon one or more iron forms or cores and revolving in opposite 
directions, and each provided with a commutator, the whole 
operating by the interaction of two sets of bobbins or coils moving 
oppositely and in inductive relation to one another. See illustra- 
tion. 


399,801. Alternate-Current Inductor; Elihu Thomson 


and Merle J. Wightman, of Lynn, Mass. Application filed Aug. 
8, 1888. The invention consists, essentially, in the combination, 
with an alternating inductor, of a locally-applied modifier or re- 
tarder of the inductive action applied directly or indirectly toa 
yart of the field of inductive action directly or indirectly set up 

y said inductor, whereby a lagging of the alternations of induc- 
tive action produced by such part behind those of an adjoining 
part or yeas will be produced, thus giving the effect of two or 
more adjoining sets of alternations of induction differing or dis- 
placed, more or less, in phase. 


H. Blades, of De- 
troit, Michi. SS -¥ filed July * 1 It is the -object 
of the invention, first, to combine directly with a blower an elec- 
tric motor in such a manner that the wings of the blower 
project from he pert phery of the armature of the motor, said arm- 
ature substituted in place of the ordinary rotary head; second, to 

rovide a suitable casing to inclose the armature and its attached 

lower-wings, whereby air may be drawn in by the action of the 
blower and delivered under pressure at any desired point. 


| 399,826. Electric Conduetor; Alfred A. Brooks, of Cam- 


bridge, Mass. Application filed Sept. 10, 188. An electric 
conductor consisting of a wire having an insulating layer or 
coating, and a single-ply tightly-woven jacket or coveri com- 
posed of a single set of longitudinal yarns or warps, and two or 
more wefts interwoven with all the said warps and extending 
around the conductor in parallel course and passing alternately 
over and under the said warps. 


399,950. Friction-Gear for Electric Motors; Charles J. 
Van Depoele, of Lynn, Mass. Application filed Oct. 31, 
1888. An important feature of the invention consists in so 
arranging the mechanical connections that at desired times 
the armature-shaft can be freed from all connection with 
its load by electrically or mechanically operated mechanism 
and be allowed to rotate freely, so that in case of an electric rail- 
way car, when it is desired to bring a vehicle to a stop suddenly 


or otherwise, according to the invention, the connection between 
the gearing and the armature of the motor is severed and the car 
stopped by the application of brakes. 


399,954. Hinge-Joint for Electric Belts; Nicholas War- 
reli, of Farragut, ne ender erat filed Oct. 17, 1888. The in- 
vention relates more weg to a brace or stay for strengthen- 
ing Ot plates or elements of the cells of an electric belt, and 
which is also constructed to form a joint between the sev- 
eral elements or plates of the series of ce 


409,028. Electric Alarm Signals for Cabl William H. 
w and Clarence 8S. Gilbert, of Kansas City, Mo. Applica- 
tion filed July 2, 1388. object is to provide simple and effect- 
ive means, w iby the of one or more of the strands of 
a cable employed to puget cars and the like, as in cable railways, 
mine cables, etc., a detected before the cable has become 
sufficiently weak to break entirely in two. 


PATENTS EXPIRED MARCH 19, 18*9. 


124,773. Seprovemens in pees for Lighting and 
Extinguishing Gas by Electricity; John Vansant, of San 
Francisco, Cal. In combination with eac ect 
stem or series of pores @ mere or liquid-containin 
e ber and gas inlet or outlet connected therewith in suc 
manner that by displacement, or rise and fall of the mercury in 





burner of a connected 





399,800. DyYNAMO ELEKCTRIC MACHINE. 


the chamber, or one part or compartment thereof, connection with 
the burner-passage is cut off or established. 


124,800. Improvement in Telsqraphie Becording 
caeeerene) Thomas A. Edison of Newark, N. J., Assignor 
to himself and e Harrington, of Washington, D.C. A roller 
raised and lowered the action of an electro-magnet, and acting 
to impress ink upon a strip of paper in dots and dashes. 


124.868. Improvement in Electro-Miagnetic Encines; 
William Wickersham, of Boston, Mass. The device and arrange 
ment by which the poiarity of each pole of one series (the revaly 
ing or fixed series) is reversed at the time of the nearest approac’ 
to one of the o te series, the whole of the series in like manner 
being rev at the same time. 


PATENTS EXPIRED MABCH 26, 1889. 


125,00G. Electric Belt; J. E. Bazault, Paris, France. Pat 
en arch 26, 1872. A belt or other article for encircling te 
body or limbs, or any part thereof, filled c—pemee with oxide 0 
iron or magnetic mineral reduced to a powder. 


125,039. A ratus for Steering Torpedo Boats, ¢t¢ 
John G. Sous, Nashua, N. H. Fatented March 26, 1872. oe 
method of o ing the steering devices of a torpedo boat >Y 
means of the direct application of electricity to the same. 


125,078. Electro-Magnetic A tus; J. W. Powell, 
New York, N. Y._ Patented March ise, This is practically 4 
pole qoanger fixed in the handle of an electro magnetic devi he 
plates at opposite polnts in fis turtace, ‘The core Js adattl, 

ato n ap | 
tate between and in contact with two electrodes for the purpose 
of changing the terminals with regpect to each other. 74 
Copies of the specifications and drawings complete of any of' e 
patents mentioned in this record—or of any other patents ae 
can be had for 2% cents, Give the date and eta 
patent desired, and address The W. J. Johnston Co. Ltd., I ot 


Building, N. Y. 


























